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2ujLo4 


scientia science "jUxJf iaj* oSj <(3 *jikit pjuui f>bui 

aU ^ HaJI J^L^. ih II fdbUJ A aIViaJI 4-culjjJI <LjIj dJj£ jidxJI . iij-XAJI I 

.ia jjlaJI ^ l^ J ^^ *♦ l fl i< ^^LaJL^Ljj jLii^Vlj jxiLiiLIIj 



pLoJjUI 


d) -0 J^lJ .^LolaJLi ^jla J l jJI ^^xJ j 

^_mjjIj ^Jx aJVjJJ ^Jlx a aK ^ Luts 
(oi*l jjjll ^Jlx) t-J j-11 ^LlJI 

cU*_>J -J^ij f 

<Lt-<aLf*. 4_SjX ^Js j ^L-olxJI 

j_iIL^-a]I j! j i^ a \I ^^xjj 

laboratory 







<L$j*_<JI j ^ U11 SjxL 
■AjuLlI 


J,MJ f' 



UjUI 


jUui 


^ j i 1» I I d til ~ II a_j^LjlJI ^l_faaa Vl ^Jl L-o^-a_c ^ I » II 

d \ a \ \U~ II ^^JjlJI^ <A_ixl ^‘i^wVl ^^JjlJI^ < A j < j i lr> 11 
































j\$-b Ul jjjlj 



^uAlcaJI gl a lc . yuj Jj .^-1 (_£I «. S ^LiJI 11 ^ if iy>j J-i 

^jxlaIcsJI gl .a If JaJLj . A-l ^\ \a A_ik * La ^ I 

(jj j>) oLojU a .1 I \ 6^ _\i^ijJI oLLi^-a 


" 

j 11 

\% II ^-ujl 


V 

aI^JI a^Ijj 

^.I^JI 

^j-ic A_jj^J 1 JjIkJI ^ajLj <_uj|jJ 

(£j-} ^ 11 ^LlJI ^ic 

<LaaJI oL1jI£JI 



^ 1 ~v V 1 A^tul^J 

^ 1 ^ r. . V1 ^ If 

d) I^HlaJ 1 A_uj 1^ J 

dj Ijulk 1 

pL^aJI ^_s 61—iaJI 

A_i^jliJI s\ v^ll ^If 


^j-ujJI ^ JQ ill inA^xol^J 

A -N. Ay t l | <V l f 

yu AcaaJ 1 A_UJ J 

yuuQjua J1 ^ If. 

AajLiLJI Ajsllill A_ujIjJ 

A t 1 1 \ 1 >11 4 a 1 Q ^ 11 <w 1 r 

jl ^1 j-oVI <Luj|jj 

^1^-oVl ^k 

JJ) ^ i 11 A_tx» 1 ^ J 

^k 

i^J -A V 11 A_*iJ ui 

JaUI ^k 

l^p-G 1 A_*ai j 

^sIjaVI ^k 

> 11 A-wjl^fcj 

j) v * I' ^k 

jLJI A_ujI^J 

J LJI r k 


,~. 1 \\ , A > a 11 ^ lr 

pA,i 11 A_uj J 

jaA.II ^k. 

AuJ 1 A_uj l^p J 

^^AxuJI ^k 

^jL^aJI A^aJLaua A^ujIjJ 

<LiJJ_JI ^j^sI^aVI ^ If 

A_jJ^_iJ| 

(<LoL$JI d)l vts^\ r*j|l) ^^LcVI a_ujIjj 

f McVl ^ 

■ A_uj lj J 

\ 1 L t > *N. 1 j 

d) 1^ A \ *i 11 A_UJ 1^ J 

j^LaaJI ^If 

V 

J 





3 J ^hj-M l_^ 


^ * *N. ' 1^ d> L_)^^_uuaJ I 


Cl) I—Lj^J I L^_aJ&I (^j-o i AJlIaaa A_Luul^J ^^pkJ I O-ckj 

^ j ) I * H .(l j ^ t II g l j V1^ g L_j_A_ikJ g.1 tal l ^ 

A-J JA111^ J^l ^aJI^ ^ LIaJI^ I J) IJ) J ^ 11 ^ l t Q I J 4 ^ 1 1J I s ! I Q I I 
A_j_) La^JaaJ A_uj j\j I 1^ A a \ a jJ | £. 1 > "n- V 1^ A—) v —^ 1 1 Ll^.j_1j_i£l1 1^ 

. A v t \ I |j l t~v ^ l^ j x^.'l 1 



+1 

> 

L 

flic 


^JbJI ?As. 

<_)jJVI —>ln II ^ I f j^Jq_jj .J j\ _kVl A ^ ,k II ^ I r ^J“J v * 

£-i-o^ (_^I^aVI a^JLxaJ d>L^.LiUI ,~>l \ \. a aI I K. 

c_i 1 T u ^^s I * t-L r a., 1 1 ^k (Sj ^ I Cj I ( Jajuxj La^ . LAj I I 

SLi^JJ SjJLIaJIj A., a <^>1 % Pk II d)l J-JLa]I 1 j~ ^ IJ A u Lml l A_x_iu VI 

jaC y^} \ fu\ 11 j i M R I ^ t u\ U \ * ftl1 Jj_lj jJ L_i a 11 j I ^ ^ 
dialysis s^L Jlj ,CT scan (^lk* ^ ^) ^^LJl ^j^iJI 
.pacemaker ^.i^H ^JiUj <jUiVi jl 



>jJjlJI ^yj-LLal 













































J-Ofc* 


.4-xoJjlJI o'J-*-aJl _4 ^ a ) >>j ij pLu jl <ia jL jl ^Qj jjfc IsbOTStOTy (Isb) j Ti\ a JI j \\a J) 

4-lluIjJ o ji, pi iKJlj jjjjIj^JI jdLkd^ .<ua jjj-kdj Q"k) 1U O j^ jLiS^J I ^ *1 a lx 11 J^-x_i 

4 j< <t * 1 1 j d i A '■v H j <UxL1u2lJI 01 ■ r> \ A 11 J 41 ^ A II j -V ^_1 La£ A tA 1* II o jL^dJI J plfr I lLa.dJ I £-lj^l 1 j ^ ~1 J 

d 4 41 , X* II Jji 4 < J^ajl J d 4 J 4 1 I ^jiLujJI jd-d 3 

jj)dVll ji^dJl 


jdJ^aJI *LdMuj 

>>1 4~\VI j jLUjlI <^a ^ 

j A_^^Luill j_c lj_a j 4 -^.a! I I j_l <L_^_j_J| 

'> ^ *4 1 1 ^ a! J ^ *4 uj\ ■ _> d> I J—S- 


. i**i d I ^ ^vl d)L_>l I 


J 4 A. aII j aII ^j-o I j\ L^lmj-S ^LaIxJI 

\ ^ . \ ^ lr " I d*-o J^a p 1 ^\* 11 ^ A ~ 1 A_L^ 1 d ,JaC. Li a JjaJ I 

^^"l 4 *La1*JI .oIjaaIIj jI^aII U ja^aJI 

.^jj-uL^Jl jl J \ ^a! I iu ^ La | 


J 4 A J I WLldLUl j U VI 

jV J A 111 I I 

A_jjjla1I (JaIjjlJI 

JLxIilMJ <J_»UJI jI^aII 

5j.OlLaJI jI^aII 
C_ 3 lI 1 la 1 I jl JaJI 
Ljlc dL^.jj 

A_j^S A_l«..u.UI \Aa JjIa. 



























































^JLxJI j A 


oUjj Sjij-» pyrometer f >kJi 

LJUJI Sjl>JI 



pipette 

' . ' i t ^ ^' —• $ 


Ul jl 4_ 




4_s_ 


-C^ 


oljjVl 

N—>1 \.A 


(JLSLujI 4-i^-Lj 

1 y 

CjI ja^ J ^I 
""w > 4 t ~v /i-i t J_>l*JI ^j_A 

.^Vi 




^ j^jLuiii ijjjuaj 4 _l_i_Lu^ microscope *_»^i ^_^ji 

~»J~n 4_AjjJLll 4_A_ll_>^-i-ll ^y& 4 V a II (Jjuisl^ j >1 4 ^a|| ^Js 

ji ‘ 

.6Jj^.a11 j^xJLj L^JIjjj V ^j-lJI 4_Lj_ajJI ^LiiuVI <L»jj ^ 

^JLi La £.1_XujVI Sj^-dS ^ ^jLxJI j^AJJ 


^1000-40 



4_lu AC 

4 /' if 


.ijj>«-Ji oIjj«- 4 I Bunsen burner 






4_uj AC 


£C-A-kj La^-IAXJ J^-OJ ■_'(] ~ I a! I jLiJI ^j-o 




(jA^ ml 1 (JJ-4A ^A^JLxUJ .L$_J J-*-^4-0 4-lj-A ^1 A<^> Jj ^IcJ jl 

^IiIwaJVI ^_> 1_aaa 5L] I 4_cJ >~^kA 4_lxaJ ^xuVl IA^—i ^Aixj .j! jaJI 


•u>4 


4 J> l V )JI 4 -JJ .ISrt .ll 

<4. jaIx 11 * ijl ^~\ II 4 _Jj_AJ^aJI ^ II^_il ^yO ^AA^JI ^AiiJLuaJ 

^ 1a X A £_JL-<-<aJ^ -frl.-A ^ V 1^3 g-l J A J ‘S II >1 \. A 1_ A_J_ujV^ 

^Uw^JI ,^jlj£JI ^1^3 jl OJJJ-J-II Cj KjKu * J-0 4_>JJL2^I 

jl ^aJI ^ya ^^1 1 \ 4_Lcl^JI^ ^aLaaa^JI 4j jan ji 4 ~j qI oh, i_iw.it 


•co^l 



;^_1j L^o 4^j^ iS>a1I (J-axua 

^Ji ^ j.-ki.cu.jj ^jLia V j crucible . aJli^- cll 

.4_U1_C jlj^JI ^ji^.uu'i 

fAWuui ^Lcj ^ evaporating basin ^^ 

.JaI ^tuJI jj t" I 

1 . C jji At SjLi£ j mortar and pestle :5 Aj^>j 5jU 

.jl^Al ^ ' ~v j) ^ t-» j) 11 ' a "..." & U.j !r 



A^_UJI ju Ihl 
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j jLacdlj jj) S, in IIj jlj-i-iiJI^ oLlUI £l a ix II .LIj hi 'vaJI ^ ft i ih II jJbUJ l 9 jlja uuL ^ 1 ft II 

4. 1 ft. a. la, JI jJbLLLaJI ^jJLJ CmL^ j-<-uX £-ujLDI j^LII .1 j Lfc j 4 ft 1 ih II ^Jl l^luajJU 

■i \ ^ { jAz 4 ift 1 ilaJI jihft a j~a ^JjULi i V\a1 jVl ui .jfti ih j-iX jl ^Jl 


jUi. 

^ lc. .1 K <1i"l A_j_Li^j Vl A \ \ ^ lc. ^yuj^J 

I Q ^I o j±Lll j jj .All ^ 1 * \ v ~ 1 ‘^J) ^j^ijVl a \ \ > a \ \ V <1 

^ ^ * H1 _xJL_j 


^jjAVl *L*1*JI 

0-° Jjl <^Loj_L1I 3_jj_c VI 


,L£ 


^JfcljlLlI >_>1 v iju I a ~\ IIj ill A,lk^> MJI ^_>^1 ujI 

^)-^lj-dl^ (JjVjJI^j ^_lillj ^_jl 1 <.A 11 j j UaIL^ a v * \ \ U I I 
. <_flj) ul& 11^ v_Sj) <.ufd 1^ J_aJI 




4 1ft 1 ih II ^ 1ft II 

a 9 \ \ U11 A^tuljjJ a ^ .^>11 aA±uj ^Jl a j % \ \ j-> 11 ^jJjlJI 

Cj I j I^JLl 1J J-cl j-LII A_cl Id j kC 4 * * k t U II ^^J_xJI ^ ^ 

d v .-'v^' IIj f. 1 * -v VI *. 1 c a j a j v U II ^ j| lxll (J. A.fau.1 . ^ % \ \ U11 1_mx1a1I 
(^jjjLwjVI 1 %\xi^ <(_>*'* >11 ^If^ ^.Li^^lj ol ^<^>Lj^J1^ 

A V C \ V U “ 1 I «w J U I 1 




























































4 x } tlfa H ^ 


g-1 -flic . 4 Laa^.VI ^»lx J-A J;ljjdl ^.Ic 

IJ) J d I ^.1,C Jj ^ . C-) La I^A-d I JJ) L~ J) d j_Lu J 4 0 t ^ vv * 


:4_JLl1I 


^Li^.VI ^JLc 

4 v v 1 ^ \ d 1 1 1 j v J \ Q 1 1 

4 1... I I 4 \ \ \ 1 1 a. Ir 

^ft/dl pLi^VI jJt 

^jjl AaJ I £C_AjyUlA_ll ^Jx 


^ I j}, i dl d^-Ldl ^ 1 c # 

4 \ I j) j d 1 l v ft I j i d 1 • 

CjLjl^j^ll >. ftj\ ts\~\ ^ 1c # 

a_jL^.VI ^Jx # 



4 JujJ| ^ 1 c. 


4 1 a 1 c. Jjl^ .^L-kVi ^lx .id jjb ecology <\\ Jl ^lx 

l—o ^j^jujj Ja ft < L$_Iaaaj CaLa t-AAl. a]I ^jla 4_S^L*JI 4 4 \ \ \ 1 1 

^l^_»l ^-ft J«.Aftl Ll \ O La LlA 11 ^AA U \ <.u jl CaLaI J_l_d! 4 K1 ~ 

4_A_llx 4 J \ ft t d)lj Cj I J_*A 4 vv \ \ I f.1 A If ^ J\~ 1 uj 1 ^ .t jjaJI JjA 4_LAJLA 

.L^ajajJaj 4 a. 11 U11 ^_ft d>L a l^_i.-dI J^X \yi^ i_i I 




^JLsJI Ca jdt ^JLlI Ca Vj)^k*\ II d-° 4 ^-uj <J^ 4 l x v II ^Jx (J-oxaJ 
.^-l.ft.1.1.11 ^ ^uI^Jl- 3 VLf^ 4 ft 1 ~ 4d I ,^soll ^jla CaLS^LxJI 


^Ljl^Vi ,:dj; 

4 jaU.ji 4 _ujijjji j-A biology l ^ ji ^i ^Lx^vi ^Jx 

jjJaU ^ (J-i-^l 4 -Lj^.VI ^JLc j^uj .^j-iijVI ^Jx SLj^JI (J^J 


^uuuLftj^ 4 \ ^ 1 1 oLIaLSJI dS ^.aj^ 4 j \ > 

,4.ft,l a^aII La^XjjJlj ^lj)j^kllj CaI \\ 11 ^_aIx Jl ^La^VI ^lx 


oLlUI j>Jx 

ca! i \ii 4 1 a lc. jj .p.i_x^vi ^Jx j ^.1 j_a botany oi.v 111 ^Jx 

^jJLA j^A ^l—0 J_ftJI Jj L£ ^jJx 4 -ljLiaJI SLjjdl J CaLjLixII 

CaLaI i \ 11 j O La L1111 y±j Ij^a-o J^jJI Cj\ > \ 11 4 La lx (JjiI ^ I 

| Cj_ft I dU j ,_\ \ A p-1 a!x 11 J^AA . 4a Ltd I Ca La l > \ 11^ i 4_i_2k MxJ I 

.caLaLaJlII j^a >. 4\^ 300.000 Ij jj j dl 




oLilll SLx^w Sjx 


dl ft A-^-aI j^ k 6 Ja utiuTk a oLc^aaa o!^i Jl OLa 1 v \ 11 >. 

jiAijd ^i ^i annual plants La^uJI CAidddi 
biennial plants lj^Ji oidUdij ,^ij ^ijj ^^a j^u. 



perennial s s % * 


LjLdJIj ^Ll»I ^^aa^aJ Ju^x2 ^jdl 

sjjlI jaaj ^iJi ^j-&j plants 


^j-LxJI jjtiilai 
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t dLol&l Liu 

♦♦ ^ ♦♦ 

C>lx»L£-ll ajJb ^jjUjj .^ijVl .^Jx 4.1 I ol-^KJi j-a jj) iLa 1-75 zl a I* II Jw/> 

olx^.^a ^J! a t ^J1 oL-lj L£JI ^ 11 \ >3 \*us %VII ^Jx 

f. (. f. f. f. (.if 

.^j.^1 jj-aI jl L$_Lo! jl 1 j "in) ( jXi tULujJI ^Jx )jl ajx! 

^xajJtjJ) dJLouJI 

:^_a j i ^j q ^jlj^Jl A_iijiiiiJ i < y domains a<. u>>jJi dJJL^aJi ^c.s* a p >j oLls jj^b> a_^ji cjLIjL^JI 

.^jaII aJlJUIj prokaryotic si^HJ a_lLJI L^LJI archaea : oujUl 

. A_-u J-Lll CjI ^j-o Lai: eubacteria : Sjjivull L^siJI 

.oLioLil—LJl dll j Loj :I siolj sLj^Ji ^_x-o_^. d-o-L: ^ Gukaryota . sI^lJI s^^LiloJ! oLljL^ji 
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4 4 1 II Jj I \\ I < II \ "« 


taxus taxonomy "kk^iJl ^k" ij ,-,c-rJ 

^ oj-*^ (j^* nomos <ukj 

. 4 _-oj J_Lll A_ljIj ^_d I 


dLlUJI 


<klLakl ^cjj vijLc .^^1 6 jx. ^Jl SljjJI ajjk"i^ll olklkll 

^^kVl oLjkkkllj protozoa oLJjVl :oUjVl aIL, 

.SljUl S^^kLoJI n \ I^Jl 4 _kJI ci) j 

jjl l^ a 11 A_sl£ ^ Cl'1 t^Utdl AkLxo 



. jJI^ CjI—J- kJI^ j 1 ^ VI ^A_ijLk_ll A^ 1 a aII 
.JtlLkJl ^IjjjJI ^ya jlkj A_i_)IAkLakl 


\ US*k 1 1 


A_jL_ZujJI A_^.^l ^k. ljLkx.1 CjL_Ls 4*\ 1 aa Ja,a ^I^jVI *■a~ 

;J-ujMJ JolkJI *_iiit-Al 11 ^ Lui ljJL> klj ^k (J1 .1 ^ 11 > 

fcljjJI Sj^kLaJI olklkll . kukjJI <LSLLakl 

A_jjI j j ^ 1 1 . A*\ 1 aaI I 
CjLjkkl . A \x <iu 11 
oLjjliiJI ! ^jkl 

CjLjj JjJI . A a j 1 U1 1 

^i^ui : Ak^ji 

l~s Lj^^lxuJ I ■ A 1 \ . C 1 1 

Cj Lj^kJ I . jukl I 
j-ujV! . ^^jJI 
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ijLjupi (jA ‘^ 300.000 ja y-l a It II jjL-ij A\ ^J1 oGuLUl j-A iutujJI ol.i4.Jl ^j-^l oGLoJl 


oG-xll i£-Lxo .wLljLlLII a< 1 aaJ l 4ix -j-A^ SjjUuII^ 4. i^JI oGLlUI 4xL£ g^us j . L ^jVl ^Jx oGLijJI 

oL-jLij j vascular plants <Li jLxj oGixi oGLlUi ijur>~i La£ .L&^jL£i 4xj^b i —> 1 ^j a > a ^ji 
*lji jjlaj 4^_jx ji ^jx ij ^j<o i j^iuo oGLu ixiixjji oGgjui non-vascular plants ^loixjV 

L^l oGLlUIj jjjJ^Ij-ujJI <Lolx jJI oGGJdl oLGJI ^ l~t\ a ^xi oGj-a-^-llj 

L^_iljo> ^xj ^IjJUIj y-Ldl JxU ^uixjl ^Jx lj jauaj) V ^_L!1 qGL itJl d_Lj ^loLcj^UI oGloUl 

.O ixJj Vlj qLj j llj o-ll "kk II o G1 i \ 11 djJb <4fr Pi\ aJI 

oGLlUI oGLlUI 

11 L> uii.jxuJI ^ I I -yU I I 


aJ .LpUjJl olJUiJI ^l^>l U.4J J whisk fern 

. A_jj 1 „LaJ I A_iilij A_jjl J^JI J^LLIaII j . Oli^j 4_xj 1 jJt 

s_>-»iJI 

/£j, a^ 11 s^-ii-L-aJi d>\o\ oJ 1 ^yo j_a club moss ill 


5jLc \~\ ( sj-Aj-o j_\r a u^(aj j i-> ^-A mosses ._ jl^j^ji 

.jL^XjVI ^-LaJJ A.. 1 .-^■■.^A11 JjIxsJIj jj) i llj 4 a^ILJI ^ 1 c 

6 j-A iaLu*j J£Liu ^j_Lc a_>L*JI ^JLc <—jJL^ laJI 

obx^Jl 



ijjl^ J^iu t i 6jjX <^> A_Jj_J jljjl aJ 

JjJiJI o^j 

1 : \<u Lxul horsetail j^i 

_' 1 r.. c *)». I ^_ya ^_A^j 

I m l3U <pL _fl^ ^ 3 1 ^ ^ 31 _^ 1 

[ ^ ^ j 411 ^ 


liverworts oL.j^ui 


. % \H ^Js oL j j 11 j)^ i"> .^JLxJI ^L^jl 

^ UJkJI a^jLjJI 0L4JI 

^ i r r ^ ^ 1 c j a -y uii “iaJI j a_j j \ 11 

.Jjljj^JI oLiuA 

oLijjAJI 

i j\X u *\ ^ a_ajLc.j v oL-i>Lij horn worts oi.^ >j^Ji 

. OJ ^JL A_i_ixuJI 1 ^ 1^ “‘ ■ * t ... > ^uuu *)l I I ^ * ■ ** * ^ «4i .^_3 I ^I ^_3 1— uj Lfj 
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(SJuJI oLjjLt 

700 (> ^«a.. gymnosperms jjiJi oLjLc 

* *■ * 

.1 jLajI rcJLjJj Vj A_jjl_c. jI A_^.^xLo jj L$J A t >A. ~>1 ~1 \\ ^_A j 

A_^_1aJI^ ^ > ..«H £ .~t\ \ /\ll ^J| \ \ I I 

.<^LcjJI jjJ lJI oLjjl-c.j 

dN tvI l a j -v . r. 

^ ^j^Vl oIjjLlji j_c ginko tree l<j\ y w 

j I A_j^Li VI JajjL^JI ^l_I_»| L J*~\IS~\\~\~\ l_Ajl.^k.<~L 1 



^LjLJI ^cLuJI \ 

j I 

11 a t<*j aa>i j v^jl_tl_Lj ^_a cycads i .*« n 

Ojr*i*i 11 jJs^ <oL xujL^axuJI ^yo Lr.150 J ^ a. ^ 11 jL^n/l^ 

.^Lc 200 A_il^i jA-o ^lc 

o LJojj VaJ I 

A-ojlj jUk^i ^_a conifers oL>j-i^ n ^i t -ii >u>- a.^ n 

l ^ c.^ J^k i oLilajj^k^ll Lt 11 A_jj-j| S^JjLu<a 3 ij^ 5 i L^J 

jjLJI ^LlaJI ^-S jau ^_Aj < A x j <SjJI L^_>Lu<£kclj A_a_^LxoaJI A IjjU II 

. J jUjlaJI jl 

IjUlMft 1411 

aJ ^jU^H ^ ^aIj ^jU ^ oL welwitschia 

.^Lc 1.000 ^ JiZSl j!aj> J\ < JL>j^I u-° £jj 


C)G1 i i ll) jjj-jJI oLiiiil£ 

jl oLjIaUI a_c^ angiosperms jjiJl 
jjiA^ qLjI i 111 &j-A 250.000 a_s^^jugJI Lfd^_jl j \r l^> 

\ \ 1 1 6 J_A Cj^LjiLc, I j .01—j I^_iaJ I (jAX ij e.!_J_c 

.^LalaJIj 3-iLjjJI^ ^kLAnJI <l1jLc Sj_AjaJI 

^i-LDl oLjjL^.1 

j Jaa.\iij ^l^Vi monocots uiui ^LjU ji 

oLjjUkl Jjj-i OJ& ^ AjLcj A_L^io jlJjl oljj ^J-Aj 

. 5 I j A ^j jj) CjI j aJLL&JI 

wLaJiJI p i nl H 

.jljjVI Cjl j jLu«kiJlj jl_AjVI dicots a_LUJI oLpl-ls <j-o 


• jljj^l t>> £jj A_a_LiaJI oUjLij jjIJj 

cJl£> 

^ajiUUII ol^UUl J bryophytes oLol>JI 

. jljjl jl jLuj jl jj ja. jl A, 7 ktu>l I4J (jkkJ ^jJI AajLc. j 5UI otjLillI 



Jl ^uJIal 
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invertebrates ol.jL&’xjij vertebrates aLjjiaiJi u* 

oLijLiidl j L$J jjj-J oLjI^j^ { j 4 & oLjjLaiMJl La! <( j^i4JI j^ajUI oljj oLjlj) i^JI ^Jb CiLjjLaaJI 

JLi^Jlj oLiUlJIj pi h i ~\aJI j-a jL^a ^1 ^4 ^^-U! 4 4 IjaaJI oLil^pJI jajSJI oLjjlia^Ulj 

J A.r.'iA Lj jUi4VJI La! oLajjUIj j^-a1aJIj CjLajLa^jJIj d^uxJI i_ijL44JI qLi!^ i^JI j-AJ .^jL^uaJlj 

.Jj^jjl 

CjLjjI 44II 



jLljjjJI 


^ j_i_j oLJjl 5 5 —A ( 


LS^ 1 


i 1^ i 1—A jULt-ta 


4 if j.Al l l_Ajj£, A^o I * j 1 ^ Till 

< jJL-ujJl_i dj 1_1 ' 1_I *. \ «i-i I ^__cu_l_S_S 

S jlj-a. IkiLxj l_$_il dLlj ^ \ * j j ^jJI SjLaw oLil^jja. ^^-Aj 


j jUL£ oLil j)^^ll (j-o 6jj I j I j-c I 


t l t > U ^ .oLLj-lJI 


^ a \ I QA.ll^p j x 11^ 



A_jjlii oL»Ija^ ^ reptiles 


Cr^jj u* 


^ijj-ii 

^.Ij^J! 
o-»j*^l Lc. cjj-^-L 4_jjJl_s 
I jjJI ^j-o .C^a ^Lc. Uj)i I-ft 
- jij W ^'m 1 1 I 

1 _il j_i_aJI 6 J—A J ~) 


^jLa^usaJI (iDj ^ Lgj AjLfiljJI J^LoVl ^ ij-«a^-j-iJI 

4-jjU aII oLiliJ!j LfiLaJl 


CjLjjLi4yJI 


oLp^Vl 

<oi—>lj_pJ! j * .J ^ protozoa uUl/Vl 

cjLjI ^ t ~v 1 l£ j*? l L^aUj 4 t 1 a. 1 is \ \ -s. j oL>l j)~~^ 

j I £- LaJ d> LJ j VI . L» ^LaJ I 6 J -ixILaJ I 

^ Lr. 4.1 : i ^ V 1 J)—°j ■■ 

j . 5 1^ ^jLJI 

.Vij 




jiajJI pljj) > 4 

^ coelenterates c ^kJi oU 

4_ljl J_JI oL>ljJ^II ^yO 

1 ^ 1 1 ,.. -n. /\ > ^ t /\ \ \ . 4 _lj 1_ a_I I 

J.VJ ^Lll 

4 1.1.0 V1 .L^JLi^jua 

^ In .ill oLfi 
.j \ll 3 -^LLujj 


o -0 A-C j j^i l5 _a fish 

<^jJI SjjLi d»Ljl j)^~^ ^_Aj <cjLjjI a^ll 
SjlJ i ^j J u' (/I 

<1 ^ *—iiul^a. d^JI .1 ^ U_\-^ 

dLoUl Lo^ .L^lLLu ^ ^uJliIj ^jua^Lcj - 

.^LaJI J Lajc-Luij cJbLcj 

oLuLajjJI 

.» t \ u a ^ 111 ,~>i Mj ^11 Jj\ ^ a amphibians oLpU^i 

.P-LoJI J A^llljL J1 ^_Lc A_jjl_LaJI oLI JJ^ll 6 j-A j . I 





VI 


ylj. 


"J ^ 


J|^ ' a .All oLj_j 1_^^-11 ^ <A*i 

^jl_>i j v-xl 1 (^-o ^^_a j j j-La. oLuLa j_JJj caecilian 

.jjLJI ^jJI oljj 

>U II 

oLjjLLs ^_a birds jjijLii 

■ J^ij-ll L-f_jJa_L_} 

J t al \a\ ~ si~~ (^ 5 -^^$ <^JLxJI jj)jLU e_sl_u-<al < *a \<^*> 1 0.000 

bjl’t±£ cj I j Lj-^a i L)Lj 11 .^Llxul I 4 J ^5L j 

. JLaaJI jLix-a ^jaj QAj 4_xujLs 
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jlj \ 



O I I 


^ insects oijiL^Jl 

j| ( dL aIju^JlaJI ^j-o 4f ja\a 

£ji 800.000 

JA_1J .djI j11 (^yQ < 3 j^_X_o 

k_jLj jJlj \ 1Ij (J-aaJI 


<^_)u_3 l_L^J I j CjL^I j-S-11 J 


6 -° c>ljliijJlj 


. I Cj IjxtoJ I 


oLjj<U^ II 


a olj ^_a crustaceans .-«i ^ j r., o u 

o -0 ^ ^ I* ^j o 1—* j u j ^ 1 1 *. q\( 35.000 I j_^. j.^. j_i j .^uli 

LxJaJjixJI dl—ij mj 311 A.C. j | .IJ \r A * j -v U I .~t1 ** I j *^1 1 



.^jj^Ulj j^_JI jI^j ^LijjVlj 


s^LuUI 



Jld* arachnids ^lixU 

Jl L^-oLx^l 

< ^J.]^ 1 1 Ij J ,-U^i 11 La_A Jj-1 A.uaSt 

.AJ^.jl 3*^"* L$JJ 
:<^^I_L»JI aJlA ^aW\ 

jljjiJIj i_JjJLxJlj *~'J ^ '* 11 

• d*Jlj 


J^jVl dlj^ 



Jl myriapods J^jVI ol 

SjjjJI ^_A j < d l 3 aII Axjjl^ 

jjicJlj ^LxJI <L»A]Vl 

•f^lj-*jl d^- 



^-A l ^ j J-*—j d IJ t_C. i d 1—i_3 I £ d> l—> I jjlj^J I ..■ Q~ 

.A^ol^allj AJijLaJIj 4 \1 llj a_ulL*JI 



4-^jjjUI jl jjjJI 

flatworms a_^j^ji ^i^jJI 

Aknu! I I d>l j IJ 1 ^j—O A 

* ^ 

d^d C>"U ^-$-1 a U>1I j 

. 4 -v U 1 a A ^Llu^.1 Ij 

djJLL^JI jljjjJI 

jJ^Ji d~^ <a_il^L ^ld»j ^ annelid worms a^ui i ^ijj ji 
.^JL*JI e-L^I a_$L£ 6j j2xj-o ^_a j <A_JdJI ^jiJI ^ 



djLjj-^JJI 



dLji^jJI 

^ mollusks 

A_jjl_S_flV dl—jl 
A_fiJu^ I 4 J (^xix^JI A_jjia 
^.J_Sj jL^Jj A \ , J- s, 

a a_j_cu 1_JL1I 1—^—slj a j 1 ,Ar 


c 


d-^J 


.jLi^JIJ JaJ \ U\ VIj 3lj-?-ll^5 ^aII A_SjjJL-aJI 



jl^JI ol 1 j4\^ 

^ echinoderms dLJl -~.i * \*\* 

<a_j j_a> 1 II ol—jjL_L_aV—II ^j—o 

d Ij J d>l—> I j j ^ ^—Aj 

j_L^ j a— j— aI j ^Ij-JI ^ >=^l jW^- 

.dUI- iuj y*jl-5 

^J-Lc (^ 5-^1 3ljdVl l-^ ^Ux"J ^jjl 7u^-\ jJj^Jl .~»I > \ Q\ a 1 


j ^k \ 11 ^ ^k < A_S J jJLaI I ^ I ^ 11 d> 1—» ^ Q cl) -0 ^ ' ^ ^ 1 * I -a 



• } II ji J ^ J j ^ v II JJLlAj 


o Lpj-AjLaJ I 

^ arthropods dU-^Ji 

d)l—> I j j-kll Jj—o A C j a ?k. .a 

V-^-A (^j-^Ii ^jJLlI A-jjldS VJI 

.A llufii 


^ jlxJI j^uJIs! 









































SuJi^JL±l\ CiUl^XT^JI 


„~> i ji ^ t n j t\ii (^-C. ^_jLsl_j > ^jlji —ji j) j^n 



oki^-^Ji ^^-Lc o-oj .oviparous a^j_h- li 

$. L * I 1^ ^ j 1 $ <.A 11^ 1—j_l I 

jjLj^ .JuIjJlJI ^ 
CjLaI^a_^JI ^ya II 

JJaJI J VI <2L*jaJI 

A ^ I. \ 111 CjLaaJaJI ^j-o 

dUUJi j_^ji 0 a i > ii 

.AkJI jL&a-o jl ^j^MJIj 


oLjuL£ J-a j_i j_pk J-iLS a tj i >Jl wLlIojlJI j-A ^ilCJI 

* e 

.wUl^JI jjl Vi I ^ 11 Sj-L^^JI qLaluJI ^Jbl j ^ I 3^3 
^GLlUI ^jL£Ij jJ I jJ SbjiJLi 

I j ia > j j ^ 1 ^ux>.j -LuLD pLilj) t ^Jlj 




6jV^ ^Jl jJI ^ <*i\"^ll J*uLHll A_LLwj^_i O La I j) j ^ 1 1 jaLLaj 

til £_u<a^ ^1 jl_Xx-aJI 


<L-i ^j-JI—S j jJ )JI qLjIjitJI 

; 4 J^j |^L d) V«aa ^a I ^ > ^_l! I A \ ^ * 11 til L A<xi VI I 

4 < ' * 1 1 — 6 JI A 0 L 1 1^ i 4 ,v«s ^ v \ 1 1 4 Q L i |^ <5 I 4_a_> jiai I 

4 q ir i .\.>is i ^ ,^s j > < 4.v 1 1 1 ^ji^^-slII * .ovoviviparous 

^ t \ I I ^ If 4 , t \ 11 — Sj^J^JI ^J*»I^JiVl Jajfll ^ il l £■!—& ^-S 

L-o I . f VI ^ <*j^k (J-^.Ij j^">j ^j-ij-j-iJI 6 j-A juii_ij <1 4 A ***■■ > ^ 

.L^_jLoI ^Lux^.1 La I j l x «^> jilLa Sj^J^JI ^JlIj^VI 

jSLiUI 

asexual 4 %v 4_Lj^ki ^\^^VoLJj-i^Ji . > jjL^ju 
^jL^aj La£ budding ^x.^aaJI a_lLuj^_i I j j 1 1 ^ji j) j ^ l ^ i ^ 

^ I </■ o * V La j ^ ^ VI ^ *> 11 I j_A u.S^JLj ^ . ^jA^Lxuj | ^ Laj S. > V La i_o^ VI 

.binary fission ^LiiJl ^kkJl 



qLjI 

5j^_1 ^—11 Cj I jl iasJI i I Ajl x J—La ^ II CjI—^> l j) — 1 

jUaVI SjjJjJI okl^^Jl l 5 J_c a LLaVI .viviparous 

.j-kJI JLJI j_a Lc^ ^MUIj 
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cJii? 

^-3| a~sL x-tsI ^jul—jjl jI ji>Liijjj S J-C. ^j-o ^u^^jujJ 1 a_5jj i 4 JLl> 

«* * p c. „ Jj 

J5Lk_J j<a i ,„> Lcl ^jI ^fct^^LuJI i3Lxj^ J a . 4 Qjjpxj 1 1 jl \ i \ j 11 


>» . \ J . \ ~V Ij-UJ 


H ^LUVl m 

(jkis) Lkks ^i ajL»JI jh* germination j^LkVI jl j^LkVI 
j-o-> Jj^.Ij-o (j-° Jjl j-Aj <S jj j^. jjLjLJ J^iulJ jj j_JI L^_j_s 
cj-> 3-^ lj[ .^£.j_i Jjlj ji^. Jjl jjLijVI ^1_1jI ^k j 6 .o3_i-JI 

lj| Lol <^l_»l An.Aj >” jjl j j Jill jj^-aj A_aj jLa c_ij jkl1 

. Jl) I j_i_lu 1—aj j j !^_UJ I j-o V1 jjJLLuj-) jJLfi A_^_j V-o jj-C v 9 j jkJ I ^a-i L£ 




^ jSK~ill *L^I cones kjjU^Jl 

6 j~y T*j J^ (_£jja*j j|.A_)j_) j i«.^ll jl ^li VI 


k jjLfkJI ^__A A_jL_jj_aJI k_ jjL^aJI j 

gamete ^-xkaJl ( j-a_^j ^~ 11 a j v r.,- a. 11 

A. a ,i Lc. ^ Q 9 A_j^_Sk jj I U jjl A.a1I 1 _ o 1 

J^J Lfl jlik. .£_lkll jLijC. J.a Vi j < JfLkJI 
~j I^jujJ I j_j 1 ^ VI jj L) 1**11 

j^: spores ^I^VI j-ais 

<j* A J ^ VI ^-CJ-) k—Jlj—9 j>—a_uii JJj VI 

£1j_)Vl j-jk: j^j sporangia a_i£^ji 

I jlj .£c_jj_ll AkLuj^j j"~ *" L$_)Lfl l^uL^I jj_o 
j_a_Lj L^_a1_Jj ^J>V~o j,L£_a ^ jJj_)VI jjk ^ 

„ j> 

Sj j «^ u> al l ^-LjJ S j-xi—uta A—j—)—) i i^Vi 1 

j_j l *\ "i 11 ?- 1 —iAc. 1 Sj-jkxJI J prothallus 

<_)^LaJI jjl—)lj^A^kll ^iJI A_ij 3-^-11 j S J^j-Jl 

J k fxi\ "i Q A..^i )j-JI A_i_)j_la ^j) ^11 Jj 1J j^ 11 i -v > . j) \ v l lj 

.AJlJ\_) •v jui A_i_i_) ^ \ 1 ^ /\ \ 


uLUl ^ ^.uiW , UI jjL^UI 

jl jj^-? c^I J! uj-^ oLsLillI ^ ua 'i-k UJI ^jIIiJI uj^j 

• f Vl A *1 1 il l A_^xuJ) Mil ^jl£lll 

a^^Ij grafting u -1 1 ^ m n jji^Lli Jjl^j 

^l£ill jki,^ cutting jifjij budding 

•(5^>4, ^a1 I ^jL£i11 j La_A 


jLuijVl jix ^jLSUI 

J - 1a^ 4 aj *i^ kl l ^J.^l 11 > l^)j)ln ) Jl)l_i_) jUI ^-A 

A 1 ^1 A1 Aj 1 _J_Luj l_LJ IjL^ "k ^IjV! ^ jjl ^yQ (J^ lS \ 1 A ' - 6 J- 1 J^. Si—i^. 
jLi^i £L>^ J-^J <c£^kJI ^u i^kl l pUL Ja.1 jJ-o (Sj JL ^s 

a 4 a iill sperm ^j^\^li ^ 11 ^.a\ j /;^ sl_i_^Jl lj_is .^LuxjVl 

sij-^Ji ^“i i" i.a\j > ^d^j-ii c^^i A_ij-kJi ji)i_ji jj^ ii *■ i v»| j j egg 
testes ij4^^li_) d^-j-li (^>^-1 a j i.^i \*t n f. i ,Af vi 3 ** j v 1 h 
< 4 A 11 11 ^j_ 1 a 1 I 31 j j ^ 11 o(^-\ j ovary ^Aj ^11—^ slj-JI ^ jJ j 
.embryo l^^d 1 c> J^j 



j^ jji jj l 5 1ujLhii ji (j ^ 11 



^LkUl jl^JI 


0 LiUI 


.(jljj^kll (_^jJ l -a*N A j 4xii ^k MJI j A j ~v II ^J_j|j_kJl_) Jjl__i_jJ| j_jl_^JL) 
k-)jl -fk-allj jj. ' . ) I I j ol 1 > II ^jj j '. i <~ I I ■=.! ■ Af I J" ^~~ 

l^% 

BBBi I 

Sj-AjJI (j; j^xjj .Sj-Aj-<JI jjLjLiIJI ^ Jjl^lll jxAc ^_A jl_AjVI 

j4^x 11 ^_a stamen sij^Jlj .4i)j^Jij Sj^jaII jjL^ilII ^ 1 <^^ i 
jk-Jij filament kj i^kll jj-o Sij-ujJI 1 a.ll_ISj .SjJfcjJI ^ ^j^ jJI 
^j 2 jVI jjK”i!I j4^>c. Loi pollen ^_lkJl jl__ix. jAkJl ^ ” * j anther 
^Ulij stigma ^ui^-aJl jj-o ^_aJl_i_)j carpel ^1 *^n j^ 0 Sj-AjJl 

.ovule SjjkJij ovary ^j.^Hj style 



a±lJI 


Jjl ^j <t ikll jl jL*. Jis a-iLc j_a pollination ^ilili 

L? J[ (_^j^ jJI ^4 ai Q11 ^ya ^_lkll jl-J-C (J^-Lj .JjLkJI j”l ^”11 (J^lj-o 

• Sj-AjJl ^k c5jk_)V I ^ U 4 $ I I 
A_kl —UJJ__) £_jJLl_iJI ^k_J_)j 

A-j^kjUk J-alj_C 
*LaJlj jjlj-rxi^llj 

^-illll 1 jj^-ajj ,J1)L)IjJ-kllj 

jl .S \ -V IJ 1 1 Sj-AjJl j)^l4^l ^*ij jjl 



> jIxJI ^yj-LIsi 
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,-.l >,\,-< VI 

ju^LixU ^j^jJI Jjj-aJI 




*llj1 ,L4jS elements jj-oLixJi 

.oljjJi j* £>» lJJLij 

jjjUI L^-jIj j ^ La SjLa ju-oLiX ^ ia^ 
.4<nVi ^jjJI jaXjJlj CjLj^jjjjJI ^a wUoAj 

p e . 

hut il ^1 ^Jl j^sLlxJI jhui J^a-j 

J -V ^ JJ d t tl 4 A 4< 11 ^jljJaJI ^IjJ^LuLj 

\JJL&1& 94 L$-ia lijjJCa 118 jVl 

1 cl ( \, ^ ^aa ^iLdlj 4 % \ iln II I Jj-^^a 

a * * \ ,ss\\ J-U2 i 1 - * II ^-X J—J J Li j i \ a 

.synthetic elements 



<Llxal 

aJ>^jJL-a1I 1 \ x 11 ^j-o .^jLa-o V jl ^jLa-o j-^LlxU 

^ jj. \ IIj ,_> A .VJIj A .Aa llj j J_i J_aJI A x j \ U II 

* j * 

^LaJjlj Jj JaJI jo^aLld JJLj Qj> Vlj 

^t-<aLlc 1 t j i^jLx-o ^_j_4 jJlj A_c^a_fiJlj 

.^jLx-o V >^ ^lj 


Fe Cu 

0 ^ ^g ^ u 

J-i J-a. (julaj 

A ^ J 

H C 

u jLxa V ^ Q 


UJ> , ^ 1 

J L*-q MJ1^ 

jjbLaJI jXJ <UjUu 

jjbcaVJI 

JjLxaJI 

jl 4 > L^i (jl (jjLxxi VJ J^-a j 

•lX^UI Sj^LIo A_ilua jl^^-a ^j-A ^jjLxxJI 

,a_j jLc ^1 aJjLuj 


^ VI ^L^JI <j jL*- VJI Jixi V 

.pLi^^Jlj Sjl^aJJ -Uxk. ^JiLj ^jLxxJI 

■oM t^iijVI > 


JJI-a V CMJ ^ 11 

^_wa (^xuj A_LLi ^jljuJI 

J^-aj A_jl VI 

j^^ll ^1 La^ .L^_La SjJja. Jlllul 

.l^u^j ^| 1 

Ajl Laa _ »■!! A_LU JjjLacaJI 

jl ^ 4^>l A_^.jJ I 4 J ^jjLx-a VJI 

. 6 JjJa. JI^LI l_A JxLi 

2 . AU\a 

A_Jl_C jL^^I A_^.jJ Jjjl » all 


^usQaJI j^Aj 


<>» u -'*' 1 " 1 0 o J-iV^ U^ 4 -^ j* '-*>»• 0-“ jj-°_H 

.Ijji 4^> ^UlII Ijj ,Jj VI .L^_>La«jl 

*^jLa_£ A t \\ aII ^I 4 \ \ \~ V ^| A s^s \K J .^'1 ^ 1*\ ^_x> ^xal ixll x> ^Lo-ujI 

.Ij^j Zn ^_a Zinc ^-Lij^iJl j-oj <0 j_a Ocirbon 
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\% II 


ALi \ \ I I oljLaJI ji LimI i a i< 4-ULkJI jjLjca MJI 


>JI 

J^ljUJI 

He 


Ne 

o^hJI 

Ar 


Kr 


Xe 

U^j^ 1 

Rn 



^jjLjLuaJI jo-oLulJI 

^ ^ J ^ ^ ^ ^ "** ^ I ^ ^ I 4 \ 9 \ , 1 I , y~* 1 \* 11 

(J-* Luj^ ^ I J- iv *t im l_A I ^ju^_UlJ I ^ l_I_»| -ft * . 4_J^^-> O ^Lc. 1 o" 1 

LixJI j^.^j .(jjjl]\ (^|c,l ^11 ^1 oLIjJ^JI ^^ia-o JJlo 

^ ^ > » (jl (jS^i 3[ Ljfc j I^JLL-u I ^ JjC. —> t«*i 1 4 * J t H1 4 i * \ 1 















Lj Llu..Oj 1 jJ 1 




\j m 11 > r.< i | 






f 


{\*LfcHljLJI 


^ J)J 1 Jui.xJI 





y ^Iju Jl£> 


J-J-S lj- 0 bi ^ 4 ^.Lj_J ^I_» j urVic . Jjl ^^1_£ 

(c£j - * i , <J J- j - 1 } ^ [) < J-*-oVl ^J Un \ VI ^-jLjj-.i.A II 

.1937 4_Luj ^ . J*) A -^jj 


AXjLujJI jJUlaJI 


>^Ji 

\ X 1 1 ^LUJ 1 

^u^JLxJI ^-luI 

Li 



Na 



Mg 



Ai 



K 

^fll 

^ j)j"- Ls j JI 

Ca 


^ jj^llClt 

V 


^ j» jLjLkJI 

Cr 



Mn 


JJ \ % \ a! 1 

Fe 


jj jaJI 

Co 


cJLfjU! 

Ni 


JS^llI 

Cu 


^uLaJJI 

Zn 


pLjj^lII 

Ga 


f^j-lLxJI 

Sr 



Mo 



Ag 


4-lA11I 

Cd 


jLSJI 

Sn 


j,j all 

Sb 


j^VI 

Ba 



W 

(jLJl) ? I>J^ 

,>l^LiUI 

Pt 


^^LJI 

Hg 

(j‘'A*0 t k J^U^ 


Pb 


Lu^sjJI 

Bi 


Cj^-oJ)-d i 

Po 



Ra 



U 




LijLla-^ aLxujJI jjLjca UJI j^Aj 



4 j % \ \ U11 4 11 ^11 

MJI 

H 

j u 


N 

3^ 


O 

3 U 

i.X VI 

F 

3 U 


Cl 

3 U 

J^JI 

Br 

cUL LU 


At 

v_jixla 

^J-i-»l *i <AI V 1 

C 

'r>-L^ 


1 


Jjjl 

S 



P 

1 tli 


Si 

^ * 1 < 

Kilt.JI 


^j-UJI ^uJlal 
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a j ^ jaiA a« i tUn j^sLixJi £jl& i^j h \ periodic tsble y~^ i \x jj 

^ j -V t Ljla a j J . 7i\ aJ I a 4 "J 4 a 4< 11^ a ^tl 4 j ta 11 ^Jl j^^La-xJI q4*i<^> I <j ^ u > ^ j 

.jIjjVlj j^ai \% u i-iSiVi ^L-cuVi j-j o j ^ periods jijji 7 j ij^ax 18 y*&\ \% 11 

. S j a c, V L> j^Llxll ^Lu^ojlJI jLuuVl 

pLfcj a ^vaJI 

^yajJz f--<Lc j- 0 l=^JIj d-A_C j-a^xJI J p— A_Cj S~ <Lc j . a^a 11 ^-A j-^a l \%W <_£jjdJI JjJjaJI ^ A ,.u x a j- 1 1 blOCkS CjLc j^^^ H 

fj d jl ir j a^aI I Lol ,18-13 ^ oLcp~ a-c j < 2j 1 S-a-c j^>a JI ^ , A j Sj^£. ^L^ill 

.1 2 — 3 CjLcj) .a^aII 














■S— At C-J A -vaJI j ^4 1 \c 

A >^_la_JI ' j Jl_3L^aJ 1 t^J—A S A_C^—o.^a]I j-ual—i-C 6 jl—C. ^jJ) .A 

/vtA » a\ a A 1 \ *\ . A 4_<J 1 ^ *\ l~j| j a A v_\ 4 J1 Ij-C. <A 1 C.1 <t o 






2 

He 


^ ** 

C. 









4.0026 

^ ^__i J j) /^>11 7" 3^ o\ fl <6J_C a__»lj_i S — A_C^ .A-^aJ 1 j- u^LlC 

J^ajj < L5 _^a*JI jL^-^JI J-^ ^ a£.Lui3 

5 

B 

6 

C 

7 

N 

8 

o 

9 

F 

10 

Ne 



D- <Lfc AAAAil vUdLlC 


10.81 I 

12.011 

14.007 

15.999 

18.998 

20.180 

dU j5ij jLx-o MJIj (JjIjlaI! j_>-o p— a_1i£L 1I j^aLlc. *—aJLull 

3_sl q A_o ^-*-4 AjC. j) a -v aI 1 6 J_A j-L^al-l£-^ .A 1 j i i 11 

.d-^j)^^^ll j-u^Llc ^ya ^LcUlI 

13 

Al 

23.982 

14 

Si 

28.086 

15 

P 

30.974 

16 

s 

32.065 

17 

Cl 

35.453 

18 

Ar 

39.948 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

In 

Fe 

Co 

Ni 

Cu 

Zn 

Ga 

Ge 

As 

Se 

Br 

Kr 

4.938 

55.345 

58.933 

58.693 

63.546 

65.39 

69.723 

72.31 

74.922 

78.96 

79.904 

83.80 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

rc 

Ru 

Rh 

Pd 

Ag 

Cd 

In 

Sn 

Sb 

Te 

1 

Xe 

‘981 

101.07 

102.91 

106.42 

107.87 

112.41 

1 14.82 

1 18.71 

121.76 

127.60 

126.90 

131.29 

75 

76 

77 

78! 

79 

80 

81 

82 

83 

84 

85 

86 

=te 

Os 

lr 

Pt 

Au 

Hg 

Tl 

Pb 

Bi 

Po 

At 

Rn 

B6.2I 

190.23 

192.22 

195.08 

196.97 

200.59 

204.38 

207.2 

208.98 

T2091 

[2103 

[222] 

107 

2h 

2641 

108 

Hs 

42691 

109 

Mt 

T2681 

1 10 

Uun 

12711 

III 

Uuu 

42721 

112 

Uub 

12771 


114 

Uuq 

T2891 






64 

Gd 

65 

Tb 

66 

Dy 

67 

Ho 

68 

Er 

69 

Tm 

70 

Yb 

157.25 

158.93 

162.50 

164.93 

167.26 

168.93 

170.04 

96 

Cm 

97 

Bk 

98 

Cf 

99 

Es 

100 

Fm 

101 

Md 

102 

No 

[247] 

[247] 

[251] 

[252] 

[257] 

[258] 

[259] 


i I_l_i_> 1 _i Vll I A 1 1*1 \mj -^F 


ol,.u\r^Vl ILL + * 
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j^aLixU tyjJJ-l' 

cU> 

JjL ^ atomic number ^jli jj*JI jJjx, 

5-J-C. 6jJI A_Cj_a^aJI J .1 j i-^ l ' ^ M j .jj J_ll 

.L^-XO A ill \ J\ 11 1 ^ ‘"V. 1 1 1 >A i It i V ( A^^ldULO ^ jv^ l 


<4 N j 


A_J 


d-*U,ja>JI ju-oLlc 

aJI (jjLxaJI Jj—o ^_A d — A-Cj«^>1 

. 4 V \ 1 t A 1 I 1 ^ -V ^ 0 4 t 1 r. 4*t*t 


al \ C 



Lajj 

JJ-^5 

John 

Alexander Reina 
Newlands 

c£jj J 

J <jl J—?—5 

.aJj,.\^ \ < 4 i J L\ \ a 

^JLc 

A— A_l_i—pi j ^ t ^ 

*_> * u ^ k \ AJl-oj Lfi^^JCo Ija^>\c. 62 v_ xj^j 'IjZj- ^ ^ 

Law of oLj-»L^ill j^_»lJaJ li^jj A_ij jjl Lfjljjl jjh>j 

.ajl^j ^jJi Octaves 


i^-aJjjla 

Jjl Dmitri Mendeleev , i^l 

^J1_C . fl-iJjl* cjt^ 1 869 A * 1 i-u (^JJ J jju«aLlc Jj 

>—W-U^k j (J^ j^kl I ^J-*a t \,X.l I s >_>^ J < 1 J ■ ‘ f-1 ^ ^ 

1 ^ ^ J£-~ ^k_> A_jj j_JI L$—> V ^£j_cl—L^\Ii II 11 

^ ’ cy^ Ij^^l I a__) 1 fli > 1 uj I ^_Lc jij 1_ f ^ ^ 

JjS-S dil jJ <A_S^jJL-0 ^-i-C. j / l_l_xJ I ^-C ^ vK 1 1 , ~ t'l Id A 1 J) W 

(J^a I j ^ t L „,i \ *> j <j_a_i l ^ j g ^1 —o_j ^ *\ 1 Cjl—C lj_a dJJ_J 

i^j-o Lo ^_±c IjLaJLd >. 1 <u ^JLlI j .^n! \ * II 

.J^ JjaJI 6 J 1 \ % 11 



f~ AC. J A -V A 1 1 y^S 1 \CL 

6jJdui JjVI i 3 juj -JI Llc ^jjl_3»-o f —a_c.^o^aII ^i^sl \r 

Ld radioactive ^ ^OJl j^ui Ul , j^UiJl 

- A_c j^a^ aJI 6 J-A A t x \,11 jjl^2»\ \x II J^. 


1 

H 






1.0079 






3 

4 





Li 

Be 





6.941 

9.0122 





11 

12 





Na 

Mg 





22.990 

24.305 





19 

20 


21 

22 

23 

24 

K 

Ca 


Sc 

Ti 

V 

Cr 

39.098 

40.078 


44.956 

47.867 

50.942 

51.996 

37 

38 


39 

40 

41 

42 

Rb 

Sr 


Y 

Zr 

Nb 

Mo 

85.468 

87.62 


88.906 

91.224 

92.906 

92.906 

55 

56 

57-70 

71 

72 

73 

74 

Cs 

Ba 

* 

Lu 

Hf 

Ta 

w 

132.91 

137.33 


174.97 

178.49 

180.95 

183.84 

87 

88 

89-102 

103 

104 

105 

106 

Fr 

Ra 

** 

Lr 

Rf 

Db 

Sg 

sm... 

-.E33L 


—pm . 

17611 

T2621 

.[2661 


57 

58 

59 

60 

61 

62 

63 

La 

Ce 

Pr 

Nd 

Pm 

Sm 

Eu 

138.91 

140.12 

140.91 

144.24 

[145] 

150.36 

151.96 

89 

90 

91 

92 

93 

94 

95 

Ac 

Th 

Pa 

u 

Np 

Pu 

Aim 

[227] 

232.04 

231.04 

238.03 

[237] 

[244] 

[243] 


0 uAi s \ 
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^usLiijUlj jjLjcaj 4 -jjJSJI jjLx-aJI ^.A itxu-ij oL-^ ju-dLlxU II Jjj-^JI 

jjlj t 4 ^ t\Jl j jjLxaJI $ LlcuIj ^jjLjca MJIj jjLjuJIj 4 1 j \ \ 1 1 oljL^-llj ol 4 *jJUlL»VI 


^LjJUliVl jj-oL 1 xJI 

oUj^Jl ^ transition elements iJUiiVi^LiaJi 
(JjLjcJI 6 -j-^al \* 11 jJI Jjd^JI ^ 8Bj 1 B A_a_filjJI 

A_J lx. ^LlJi. 4 U i 1 J 4 ' ' 1 c (j . ^ 1 1 ILS'J 4 i_i _5 -X Jjll 4—9 I—Li 

. 4 ' 1 1 f 4 i ' 1_' ^ S 4 11 Q Lj 


ol i ja^JL^JI 

7A 4 r j a-^ a!i y halogens oi a L^J i 
ol ~i. -> j-l' i I I '■ » H ^jjjJI Jjj^JI y 

£_4 La LUJ V j JcLilli 5_U_ii j 4 _JLc 4 j i 1 , , i^ j, j S 

4_j^JU I 4 j 11II g J 1_S_ 01 ^ 4 j J I 411 ^jjL*_aJI 


2 

He 


10 

Ne 


18 

Ar 


36 

Kr 


5-4 

Xe 


86 

Rn 


118 
Uuo 


30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

Zn 

Cu 

Ni 

Co 

Fe 

Mn 

Cr 

V 

Ti 

Sc 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

Cd 

Ag 

Pd 

Rh 

Ru 

Tc 

Mo 

Nb 

Zr 

Y 

80 

79 

78 

77 

76 

75 

74 

73 

72 


Hg 

Au 

Pt 

Ir 

Os 

Re 

W 

Ta 

Hf 


112 

11 1 

1 10 

109 

108 

107 

106 

105 

104 


Cp 

H 

Ds 

Mt 

Hs 

Bh 

Sg 

Db 

Rf 





^JSJI jjbuJI 

1 A 4 r ^ a -x -x 11 4 <4*» alkali metals ^iLli jjIaJI ^ 
&j_A aJjL^ .(Ji.LalJI <j^LaU ^jj^II 

» tS> J-Sl-^J <(_£j^.Vl ^jIaaJI ^j -0 (J-fil (jjlA^JI 

4 Q^v* / A A_ 1 J-LuA oLsLLj LLljVI 


3 

Li 


I I 
Na 


19 

K 


37 

Rb 


55 

Cs 


87 

Fr 


4 ;j la II <LijI^UI jjL x -aJI 

^ alkaline earth metals 4 _,jiiii L^i ^iJi L )-)^ 1 ^y"> 
al» J£ iSJ^i -j^LlaU (^jjJI y 2A itj^JI 

j j j-*j 4Uj_iJ ol—>jjj£JVI L)-® L^-jj l j J '—^ 

. 4 ,^a^. \^ 4 \ \ 1, 4 -. ^^ 4 J^ Cj V 1_> v Jo 1_I 


4 1 j it II oIjLa-II 

8 A aaj A> ^ii ^ noble gases UlaUI oljUJi ^ 

jjx A 1 1 1 1 11 CjI^^ —i— II —1 x 1 „1 II J ^ . 1 1 

4 \ t 1 ^ ^^ '4 j II c ^jL-il—La 1_^—1^ <A j 1 C.1— > 

Ll^jI 4 t ^ L-j-J \ \ I C. JoUL> j\ l-a^ ^l . 4 ^ 

.(a^^jlJI ij I J_4X 44 =*.jJ g 4 i A 0I3UJI ^ J 4-^ _44X_1 o^) 


4 

Be 


12 

Mg 


20 

Ca 


38 

Sr 


56 

Ba 


88 

Ra 
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JJU& i \ X .11 


metal <li_>oLajMs oMs ^mal \x 11 jJl ,j^j^Ji w ^_» 

cJL^Jij jj^aJ! ^-flJLjuj jjj^Jl a_ijMj triads 

f^j-oVLJI <LL>Maj 

.(^A-> MaJIj ^^A-OjVl ^O l aJLljJ ^_1 jMa-1I 4_1jMaJ 


26 

27 

28 

Fe 

Co 

Ni 

44 

45 

46 

Ru 

Rh 

Pd 

76 

77 

78 

Os 

Ir 

Pt 


JjUla MJI 

c 5 >L*Jl <_* jkil ^ non metals MJI jJfc 

Lf-1 < A < a 1 . ^ 1 <S A v 1 «^> j_«^LLc ^_Aj <j-uga l. \ x 1 I (_£jjJ_ll 

.<_Jl_C A j < <ij)^ ^ ^ j A_jJl_C ^j-»Lj djL-SLta 



jjbuJl 


13 

Jjd^Jl Jouxijj ^ metals ^jIjuJI jJl> 

Al 



1-^) A-Sj^LII Sjlj^a. Aa.jj ^ A tL^> ajLc. 

31 

A_Jl_c J l id~\ \ 1 is Lij J Lacollj 


Ga 

A_ si _ Lo^ 4 \ 11_c 4 _al_jL^j 

50 

49 


Sn 

In 


83 

82 

81 


Bi 

Pb 

Tl 

116 

1 15 

114 

113 

Uuh 

Uup 

Uuq 

Uut 


jjLxa J I <>LiJji 

^jL^i ^ju JaaJi ^ metalloids ^jL*_JI *LlLI ^ 
^jLs-oJI aLjiiul .ja-a Lixil ^j^jJI J^j^JI j^jLs-o MJI^ 

aLiMjl Mllj jLa-aJI J^aa j CjLsLUj A^tl„. jj^ 

.^jLsao Mil (jAlJJ (JjIjluJI ,jAa > ^jLjlaJI 



1 

H 

8 

7 

6 


O 

N 

C 


16 

15 



S 

P 



34 




Se 





5 

B 




14 

Si 


33 

As 

32 

Ge 

52 

51 


Te 

Sb 


84 

Po 




olj. u i i n^Vlj o I Llj MJ1 


Jjj^iJ ^^^Jl KU^l l j^UxJl c> t-ajh actinides ol.itwKVlj lanthanides oldnU^MJI 

£-P-> j-L^allc ^-A d>l „u\ \Vs Vlj ^^illllJI A_jj jJI ^lijVl £-aaa j^aLir: ^_A d> Laa Iaa MJ I .j^aLixJJ jJI 

l—o I <A_jJl_C. ^jl _> Ic .j ^jl-Aj j CjIa^j J OI j l_i uu \ A_jjiaj A S ^jL*-o d> I Jaa Laa Ml I j) >** VI ^ 1" II A_jjjJI 

.^jLa-o Mil £-0 oLi^j-o J^Iua A_Jx.Laj jLs-0 ^ fl Q CjIjaaaal^VI 


58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

Ce 

Pr 

Nd 

Pm 

Sm 

Eu 

Gd 

Tb 

Dy 

Ho 

Er 

Tm 

Yb 

Lu 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

Th 

Pa 

U 

Np 

Pu 

Am 

Cm 

Bk 

Cf 

Es 

Fm 

Md 

No 

Lr 


57 

La 

89 

Ac 


1< II (jxi llr»i 
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*Lij1 \ II *O^J ^ ^ L5^ J 1 ^ 1 * ^ *lj^l j- * -< ^ i SjjJlj Olj J ^-^LlxJI ^ 

dJj s i 1*1 < SjLa j - u^-ix J £ ^ cj! jjJI .^ ajLxolaSJIj < LpU^jiJI 4 Jil^jjLi ial £ j - u^laJJ 

"i An.a 11 ( jjis j-Lt ^_iJLjj 4 - jji _ i^jji j-a atom sjj ^a k o^^<ui i * * ua .,> j ^ aI * j i 


j ^ UIj 




< fiJLij jI^aJI ^_ia^ ^jl JjiJL &jLaJI ^jx O I J-i 0 

• CjIj j-ll ^X SI <La*uaSJJ aJ_jUs pX j jJU-taJI A_*JLi £-1 ^j-o 

a1I<L]I 9 ^ ^ " J) "» ^ uU ^j-o L-o j,^\c O J A_iLZu_lj 0 

* 

a_LLl^JI juasI \aJ 1 j <a_i A_x-£^LiJ! 4j>ljj ^yo ji*~\\c. <J^ c-flJLlj 0 

.A olj j L$J 

Ijj J v_iJl1j e-j^. jl 6 J.^.J jX tS*>\ ^—A SjjJI ^jLfl ^j^xll J t —> « ** ^ » ® 

. AajI ia ifJI CjI i/s jlJl ^-S 

, ] 5 J 1 lJ AjjJLo ' * v * 1 iAxj 1 ^ ^ * \ ^ J | d > l^jJI ^ ‘ ® 

.molecules olx>>J! a_£^ 

(jjI pLljl 1 _A^_iaJj jl 1 jI CjljjJI £- u -‘ a ® 

. ^_jl_i^_i_S jl ^J>1 j ^ jjij A j IaX 


Sj 2M 

Cj [2 jj 2 jjl 2 j 


John oj ^ 

pLh^ fJLc Dalton 

^-jJo j _ 5 j < L _ jj _ j _ l_^_)l 

A t \ ' I A _> j jj I A _ j^_ii _ 1 _ J 1 

,1808 

A _ j ^ jJ | A \^ U > t U I ■ > 0 i t 
A_* j U> \ —^ ) ' • A ^ *. wll 

s_jLl£ ^ A_jjjJI 

^\ 1 a \ jl j \ X . > 

A New ^Lja-i^JI A_fi-uiliJ 

System of Chemical 
.Philosophy 



4 - + 


d ) l _ i ( J^^k > V 



\-kiu cJ j 
































it II jji a 


aS*JJi : P _ :n - :e 

ijjjJI <U£JI 

a_Li^ji s^.j ^ atomic mass unit LjjjJl UiUi So^j 

6j jJ A t i-jjJLL-ll A 1 “i*\ 11 j .A t V A_jj jJI JjL^JI 3- c - i*ll 

jl U>^ J A -^ ^A-tl ‘Uj>LhH J* U 

. a j aILxJI a_1i£JI 5 j 


2.4 A 


£>Uuj*Ji 


\ 1 1 .^ iAxj 3 -° molecules oI *_c u ~~ 

A_t_)LL> <j^£L> (jl pLuj ^ 1 I 3^ - Oj —>.A -Ls_J Ijj A_LoLuj^-J 

NO ojjvi wd Su-o .dUj <3-0 J-^l jl Sjj-ll A_i_j *^Lj jl 6jjjl 
H 2 O *LJI 3^-^J t-c/tj j < 3^j4 A_jV SjjJI 

l - ft ^ i - o 3*^ £j^JI A^yj CjLIjj^. OO 2 3 JHJUI 

ja^l DNA Lol .oljj aJ>^L> <j;j)^j 

.oijjJi 3f^^a> 


^.\VI 






^^jj^uaJI Sjj 

•aXKfcH 12j 3 j3^J|11 j ojijj-i 11 ^jjo^JI 5jj 

^ ^ * 

3_o A. a 1 ~t\jlj_cl 3-0 a _a 1 I j .^1 \ * II Ij j (—a_JL_I_j 


^LoJI p.^ 3 ^ 




;jJI JJJUI 

^ ol— jjx. j_a atomic number ^jjJl jj*JI 

Jl jhjJj mass number ^i&Ji jj*ji vJ .Sjill 

^ oa^JjjJI jjr. 3 j^J SjLcj .SjjJI ^ Sj^j-JI 

3a 1 jJ << s.i~t^ \ 31 3^ oi_i j yui jj£. 31 *^1 <a_»u> Lo j.^\c 

•J^lJ j-^Xc. 3 f-? *» ^ l*t^ll J jjlJI 


*^ 3 ^ 


X 5 1—A^Jsa^ 

r ( 10 ' 8 ) 


^>LxJl ^^Uol 



































SiUl uVl > 


a % n 4JL3J1 qas <LjjL& ji liquid <lLjL.u ji solid a \ i<ir> Lai <0^ ^ s jLaJi 

IjJb >LaLj& jjV i ~>J l J£| SjLaJJ iujUUI 5JL*JI Lai >4 > !</*> II jI^aJI J^a 4£La£ JSI J_il j-ujJIj <3 jLaJI o^L^* 
Mlai . I Aj J (J^jJlIj j-i j-Lll kx*AJI jl SjljJiJI <LajJ guA) ^Jl aULa jA J J ) ^\ \ jl SjLaJJ j^AAj 

.-jujUdl ^1 4 JjLu.JI iJL^JI j-A Jj) Vm <ul ^1 <jULj ^1 J^JLi ^LJI ^ I xj 



iljLadl £JLaJI 



^ a_LLJ! aJLJI 

6 J La) I CjVL^. ^ J I 




,^_ijL_i_o jfLcu^ c^-jLi 

jl J^lj-“^U d>^>J 

LfJISLujI ^j-o ^ \3t.i 


^1 6 j-lxJI j 

' ^ a \ _ 1 \ Q l^ Q ^ > 

jl Lo J^Lu cjLIj 


1 4 ‘S'*} Jj-=^ 
jj^j £>>=H LAxj 


^ITk. ^_A ^LaJIj . j-lJL-0 


.J^I^U (JljLo 


A A A 1 1 ^ JSJJI 

.jLolj j^-uj A \ 1,^11 jl ja\\ % 

_c_uLj 1 ^ ^--v ^ j^J j <cajLj Jfcu jl) aJjLuJI jl^JJ ^^u-J # 

.cj-jLj ^ jl cj-jLj JSLl (oIjLlII jl) A_»jlJLll jIj-a11 ^ju±] % 


4 i \iS\ II £JLaJI 



Cj^I _2k. \ "v 1 ^_A A_i_I .^s 11 A_1UJI 

^ L^J cr JLJI 6jUI 

Cj Li-J jzk. ^_L02k ^IriVil . j LL» Lj 

r- j j_$ J *• i 1 i^kl I SjLaJI 


1 | i/Sl » /\ /i. 1 A M j ^k L t \ A 

f- <* 

.1 «Aat > 

. s l ^ -s- \ ' I \ tk*t 111 t 1 ^ J ^ I 

A_ilu«aJ I JI j-aJ I (J l . A_j^)-2^j 

,_>r^^il OlLaj j<: ft \ 1 
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SjUJI oVL^. 


iujUUI iJLaJt 


a_ca_jjLxJI SjLJI J oLL^JI alIj-aJIa .^LLjQ a. a. jl L$J (_^uaJ JLlI SjLJI oVLa. ^j-aJ ^_a A-jjLiJI aJLaJI 

^ e e * 

.olji-S-ll aJaaVI (Jjuck^l <j-0 *LJ! jIaaJ J-S-JJ .^jJkJUd ^XAJ^J J Lfj (^u_J J <1 \j > l_AA_S A_Xxulj CjLcI J-9 




JLlI S,.u^jJ1 SjLajI j-Aj <(JjLuj 1c. SjLc *Udl jja.^a 

^ ' c . Jj-J-J ( 5 1 lj I n J (jl jj A (j—o O^LaJI V, 4 I \ o J j J^3t *i A 

Aaaj J Ja ^ Q > II ^LaiII _\a\ a. ij . A_ia 1 J a 11 I IJ ^ 

( jn > <-u J (jA^.^ ice IjaJLa. ^_C Aj ^.aJ I A \ II A_aJIaa. I (J^aJLaS 

^ water vapor jU_> J jU Jl oU *LJl 

La^ <a_aLaaJI ^I aJaLJI a_aaJLa. ^j^.L_» VI »f L.,! ^ If f .LJI 

.^LJI jLk_j J-c a_s jLxJI J j-a*^a 


SjLaJI aJL^. jjjlj 


jAXlli j LsJ I J^_A_» 
AaJLa. 

j±\22£ jjLJI JjAA 

AaJLa. 

JliA LlLJI^dCG 

^ Li^jL JLJI jAJl2j 
Sjl>aJI LajJ 
jLj aJLJI j~~ 

SjLaJI <a.jJ 
6^xijLa£ jLxJI j '* > 1 

■ Ji 


JiU JljU 
<-a L^ J[ (JjLuj j-A 

jLc <—> 1 <- ^ 

jLc. J[ JaL. ^ 
JaLu >_ J<^> (^ya 

• J^ (^[jL. 0 -° 


■ aK -1 1 

condensation 
freezing ^~n 

,.U X <^>'i II 

sublimation 
evaporation 1 1 
melting (jL»j Jl 
frost ^.ia.^11 Jlr^ 
formation 



ja J It j jLjJjUI GULi 

I jl^ . JjAA jJA I Q \ (j-A_ujA j^A-A. (JaI ^jluJ I ^ J J-AAJ 

j> ^ «au boiling point ^laz jAjj ji tu ji 

6Ja^j ^ I *S_la_fl_) ^J| J.LJI ^ J Jjli. ^ ^ 1 1 4 1*\ r. 

.Liu=, a_,u freezing point 


?^-Lu ^s> 

.(JaLuj 4aAA A_ 1 AA jjl AJLxaA (jl >j)l<^ ^La.jJI (jl £-0 



^3-bdl l> u_U 3 I 
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3 aU 1 J j m 2u 


.LlL-3 >j * 1 ^ 4_UL_^ pLaJI jJJL-J La j-U 


jUj>Ju jr\->» ^JL^ T cj cUI (jl 4 Ujj>* 1UI 4JUfc 



jI^aJI w> jJtj j*AaJ 




.j-uiSjLaII 

Lai ^ jVlj 


V_S 1 MJ 1 I \ \ IJj ^V^aJ I I LaJ I 

<Js *^lx. | I j 



6i^-a ^a *Ldl Sj^jLa A_j_aj 




^^.Ij L^-LsLa. ^"i^k. e-LdL* SjjjLaJI MJ ^1: ^ 



.jSI^I 
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3 jLaJl JjX 


<jx A 11 ^ 11 LfljVL^. ^ L^JLsLi^ jl JjjoM ^ ^1 £-o 

.a_iL^JI a3JL^ aJLsLa^ aLoII ^1 VI <a_L»LuJI 


?dJj u^U jiJ 


. jaa \ 1 L_i I j_i l_o j\c. ^_uj^_i ^ UI V LJL] I —^ * I 



...oLxLuj Sjs- jjlj 


. 6J-a_^oll II ^'j^.l 





.3^^^1_aJI --'^'‘ * I jxJ 


A. ^ v~i \ I 


a \\ v H ^ya 1 ^mLaj ^i^l aI—<JI cjLLjj^. aAjLJI 1 ^ U -v 

J_A j <A_fil_i^ (J_fil Ja_UJI Jjl dll j ^ \ ft j . J \ 1 ^ 11 A_jjj±JI 

* 

. V-jLuj L-ajl£. A_Lo ^a^I 




Ax i tJa.ll dJj j-jl 


•J^ 


~v 11 


^J| dll J ^ J^-ij <4 _*_uj^j £_-o 1 ^ flj 3 I-^.a. 3 ^ jJI aL^JI jj)\ <^11 ^j-c^ILaj 


^ j-LftJI ^uJIal 





















































Al>tt 

jij—a jJi » n ^ fry—J—£ u i) ^ "* j 

^ i~«^ ^ *<■ ^ i ji^aji ^ > \"..i~ij materials 

jljjjdl ^1 oljjUaJI ^yJt jj)ni>ll fLuiVl 

jl^-aJI ,jA jl^ajl J£» ^~* * '< j .jLluiVt ^aU'iA 

,^111 raw materials J ? uji 

J qLjIj) \ ^Jl J pGl. liJ 1 (I j tl.fc J i^ ^ \ 

mIa ores oij^-iLa .<j^jVi l^.j^lluj 

ij^bjVt Lfr-pJj\ uul jLLi jIj-a 

jjjl^ji jU^iuu metals jjUlaJi l^_la 

. j^xm^ ji piji ji u j-A ^LjxuVi n \ a i 


JI I ^-:aJLJ .l_& ^ I 1 fl * jl ^aJI J_ij) ^ > J^-oj 

LwjL^ LiJ-oj^. jls . JJ^llJI jl Jj ^ I4J,\ 11 JJLj IJLa* ^_Lc ^ 

.Jl II .^.1 W* ■*? \,^"\ L$jU JL^jjaJI j\is\c j-o 

yf \ / ^s"\ 1 J Jji2 L^jU _U \ J-O ~«1 ^ 1^ a! 1 6 j_A 1 \ ^ tij I j 

jl ^-O ~ v ■ 1 J^I^uiaJLi jl ^cj I . Jl_Ljj_> jJlju<2i£. 

L^-jLs 3)1 V> J Jl JjjJI j-o a.» U$ 1 jla <5_u 
(J-° l3jj Jl J jL^jJI Ij-a J^-Ij JjLoj 



L> J£ properties of materials JjJi j^; 

Jl 1-4^-j Mx-a j-o I4-) 

I j Vll ^ ol—J l- fi 6 J C. J ^ < A JI^-Jl lj) ^ jl 1 1 C.I 

<> _il > tju > VI J J a. j < A j ^ ^ >1 ^ j^ll 

.till j J[ L aj J < A_ijI 




^Ll-o /jU a 11 c ^_i»uj l A_jJ^Vl ^1 ^LiJI j!j-JI J-o jl^-<JI ^ \<^*> 

^Lll laJJ^ll ^Ci-a ^ \ IS~\\ $ JcxaJI ^J1_3Lj . Ja^JI oLfj n "11 ~) A_Jjl SjLo 

<l-a ^ \<^ll la 1 ^_Lui_JI l j^Lj ^2 .£c_ixu_dl 1 ^ \x* ^ ^_tu_LJj JJU 

.finish product g iUi , 
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jIjaJI 


a mKjaJI (j-ol 



^_i£. l$j jji sjLJi SjLui^ ^\**i .sjLaJI a_aLjl^^ A_jijLo^ s^js^ sjL«j-a mechanical prop@rti@s 4x* >i^ij aji i \ j\ -a~ 

SjUdl 4_ll£ ^_A 4-fl lASU Ij . ^Ljju^a I1 6 j j \*\ 6^-S 4-^.1 > 4 jl^ aJIj .6^ ^ ^ t ~ II ^ I 6 ^-ujaJ I 4_ajULo 

.6jj 6^5 olj 4 jujJL) O-S^JI 1 ^ \*\ I ^ 4liU 4 _sLa£! ol j J l^-o O \jl 1 U1 1 ^_Lu<aJ 1 ^ a-v ^ ^J| 4 t.xitl l > 


^l SjLJ electrical properties a-^I^UI ^i^iJi 

.4_lj^ ,j-i \ LAja£. jLili! SjLaJI dLU duL^> 

jL_j_j_ 1I J *a \ ~\ j_ij-^JIj ^l^_Jl_£ ^jL-xaJI _i 

jl^-o clll \ A . s J j Cj^LsLj ^£.S* ^ ^ 3 IjJ < 4 J <*i j ^-J l—^^11 

jLpiJ ^uluu V >_> rii^ 1 lj $.I^JIj ^L^JIj Jal UaII^ ^^IjJlIL^ 

• Jjij^-ii W^!-* ^ 


1 ^ It 

SjUJ chemical properties ^u^ll ^i ^iJI J si 

SjLo 1 ^ \ LoJaC o I^AXaU 1 " ^J) 1 0 aj 1 ^ 1 a -n.~ 



cJii? 


^liiu jl transparent iilis- 0? SjI ^ 11 
4-flli. ^l l jljJl opaque a *x\ c. J translucent 

<jl C. J.^l l X \ 1 4j>LaiaJI jl ^aJI ^C-AtaJ ^ .La^AC j^^aJLj < A 1 1 
. 1_AjJl£, l-J 11 ^C-AcuJ ^Lfl A Aj*v < 11 JI| Lo I . 1 jAJ 


^J-UJI jxiJlal 
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3XI JJ-c 2U 


^LJI Iij£,u juAt 6^) La j-J 


«Ut jrO. ^iLCKj ji tfjLk 4. JU»J 


i-JLUl jI^aJI ju-Al^I 



jjj-j 


^ Lu ^ jVlj 


JJJ*^ U-° <-^-L> 3 


pLoll /*>is 
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■■ V^cl* 

:c>^UlJI I4J1 *\ u j Lj ^Jx j-^^j ^IJI SjLaII ^_a ^-LaII 

.^jUlJIj ^LJIj 2ul^JI 



^LpkxljJI 

i^j^\^^ jjLJI & 1_aJI Lol .^j^I.iajJI pLJI a I j )(] ^ j^J ! **v \ ^ 

\ \ ^aJI II V ^L-aJI ■“ II J ^I 

cjL^JI a_s^o £-LaJI cjLIsL^j ^SLcJI cjIjjL ^1 jjj j (j-c 



pi Sjx jjlj 

dl_U-> c_»j)^ II dLiuol 




4JLX±hJI ^ dJj Jjl 


j i ^-La (J^sJlaJI ^cJlaII a \xi^\ salinity ^^.^LaII <a^ .A_ijJj i ^ vji ^ \n^ pi Irxj^kAll ^ j 


^jJjUI ijxjJLbi 





















































36 


(> mixtures oMh>ji ji solutions oVy^i ijA J£ ^JJQj 




oV j I ^ aJI ^ LaI 4 * t tlra J1 ^ jl^a-ll a jjlj Pi ^a j_i jULa 

^Ul dJj ^ OULU) qV j)I^ aJI jjl£I .^jAI SjLa ^ jl SjLa J^Ua 
>LLiLuj jI^a ^ <LL^Jl 4 iLijLx jl a i L*r> jl ^ J-a ^JLIj 


^'±*1\ ^ oliJI J^l 

oLilwi-o A_kliik~a olxjj-o j[ (L-ulo oLljJI J£ 1~> V 

jl JjiJI ^ ^ *L<JI J^k\j ^_LJLa .<Laili^a 

*UJI :o^liJI oLfj j-<JI J£ ^ J^k(jl j^LxlU (j^-aj 1 a \\ \ .JolLJI 


j olj-aJI 


ja kJjJl solvent v__U j-OJ solute c_jij-o (j-o Jjl^k^li e_flJLLj 

^1 _LaJI ij-^j I SjLaII «, u 1^9 <Jj) 1 ^.a1I (J^>. \~\ ^aJI SjLaII 

^e-LJI (j-o 4jLxLo < _(ji^k ^ <*L<dl j_A l-uIo ^JLlj . Jj)1^.aJI 

.SfJ^iJ *Ldl a il^rkll ^_LJI cjIj^J-> (J^ki"> pL^JI 






















pi j jj V j I -v a 11 



SjjLsJLpJI CjI ^.jj-aJI 

^ heterogenous mixtures 

AjxijLaJLaJI ol 

^ homogenous mix'utres 

. . \..\^y* J " ■ CjI^J ClLkJj^ 

6^>-JLilLeJ 1 CjL^_ij-aJI J jIjaII £" j-cu 
plj^o aJL^. A_jI Jj jImuZ oJ^» 

■ A \l.^> jl aJjLlu j 1 A_>jLc CpjL^ 

C.J 1-IV.j^J 1 J jI^aJI ^j-AJ 

.^jLullLj AjuxjLaJLaJI 

.^Lildl ^jj^JI f-l^l A_>JJ 

(2>A jjL-ol (^ujUJLJI plj^.1 

Vj jl 


A U .ujJLo pi jp^-l olj J A^cgjl "i a d->l ~y}j-A colloids CjLjaIjjaJI 

.^ILo^_»Lj 100/1 p^p^JI i j.jx\ oLLjJ^ jl *■ ^ '■v. II 

^yQ J • 4 J 1 c PJ)-iAl I (j-0 ^ Lxxu Kj 1«AJ*> i ^ I J jJLl I p I I Ayjj Cfi A ~ 

. ^ l^j *_ j I > . 11 ^ 1 1 ^ 11 ^2j 1 _i_i IjjjU I aJjLo I 

^ 1 j $\ pij-^i cjI j cjlp^-pj-o susponsions cU ^>11 

^_Aj <Ajj)^ t aj s pi \\% a \\ plj^vl Ayjj J^-oj .j \*\I jl ^ILo1 00 

d-o^JI oLsJjlaJI ^_Lc A»1jLoVI ^ya .Li^Lu 1 a. II j <a~ <*.“ 

.^laLokJI ,pUI J Lr okJI jl ^LJI 




?^vLu Ju£> 


^ ^_jLc Sjij-^ ^jj uj-ij-^-II - v i J-^4 

fiZZy A Li\ <~1> >J A_j jL_£ l^.,.!,* ^ j ls _£J A__fi_i_iiJI CjI _^J j w. a 1 1 

J_iklj -U__s—uAJI jAi—^—j— jj 
£-SJ-j Lao £c_x&j A_2k. 


A -v *t Q 1 1 






* > (j jIj-aII a ivs ^_a > )Ij-o solubility a_^j 

£-o A i L^> II jl^Jl a A_j_»l_i^j JI jJ/S .ujIo ^ya J 1 ^ J 

* (g jJI dj> l^..oll yA ^ (Jj) 1^-ftll^ .6^)l^2kJI A_^.^J c^l '^"'j I 

• t_ »\ J-oJI ^y& A X A_J-a£ J ^ I ^ If 




? J J). 1 ?LaJ I JSoOJLl ^ 


a_|_L=J I jI^aJI j -v~ 
l ^ It j -kj^ A_l^2> I^Ha 


-4-J <£J* 

a_LjLxoJI obl^J^kJI 

LhP- ^ 

^ A-lL-cS 6jLo J^i 
oLLjJ^. (jl-S (J-jbuJ 
^ U>... a Ju^~\ > d-^bujJI 
Ij| .a \ L^>ll 6 jLaJI 
,~'l \jj^ll Cj_i j^Iil 

olA^JI J\ A-ilx^ill 
^ya ^>^1 A_ljLtuJI 
1 ^ <Aa \ J\ L^_jI jj^jl 
^-oj . Jj) l^kr>|| 

Ail^ll SjUI J^l 
dj) I^aJI 

. c-) I J-aJ I £j L-1j 


^3_bUI ^aiLI 
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.£-LJLj IjL-A j-U 



jlj^ajl >jj& 







tfJi l «“ ^ u^'i 


. ^_j L_i_aJ 1 I x > A_S^_S ^ ■ “ i 


.^Lall_» J^j_> VI 5Lol ^ 
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j-C. 




l -A ^ tS*\% 1 *■ ^ 

lj^_s ^oLiJI Jj)1^.a 1I I j[ Lol .LxflLu<a ^cJLiJI Jj_L^-aJI 
.^■I^Lo^U /^LLis JjlSL (jl ^ \* \ 



...^jL 5 j £jJii jjlj 

S^LaJIj 0_ijJI ^jjLol J_A 




. £■ l_^J I J < ^> 6 J-ol i^> l...^ 1A "•y j 1 _aa A ^ \lr> t A j !lr>.n l_A^I^Jl 6 J-o^JLoll A_a-uj Sj^LaJI aL-iaJI £?_ualj ^)l CjI—>1 j) 1 ^ a * 


^j-LaJI ,jn llol 





























































l 1J1X.A 1 j \ £-a jl^aJI JxLidd ji ^1 jsd <> ji^ji jjulaI y* chemical reaction ^UajSji jouui 

^jXjj j a Sjl oL^jJ ^j-Lt j a' »j j a a r< -k a o'j j a_j_il_L4j£JI o^-c-lddlj . LjJ I ^ * u I ol^d-j 

.product Jf-Liui ^jQj iLajLUl SjLJI reactant a-U-liUI SjLJU JxlAUI ^ AJiJjJI SjLJI 


Jlj * V I j 3 j 1 n^iVl 

oxidation-reduction ji j ~ Sj ,..<;Vi J_cl * ~. U) _c.i_» 
3^ redox reaction sj ■■■•»>Vl JcLsj; l ,aJ reaction 

3jJLJ otj JjjSJVI JLilllj 3 > 7 * CjIJ j J J£- J } * l > a .'nA VI 

. A_lj I jI^-aJI 

SjIjJxU dJjLbJIj Sjl J -vl„l tUoLJl pM cl a"t II 


exothermic Sjlj^Jl objUa 

endothermic Sjl^Jl ol^Lo 

Jc l $ J^k-a J iiUo J-iali 

• j! jl 6j J>. 

O-* j* ^- 51 -la J| J-iaJI 

. J-oXJ \ Q Uj-kO 

1 i \l al~ . . \ > 

JliLl J£di j d^.^J V 

SjjLLaJl Jj MjcLilJl {jC. *j\j^ rclldj 

5jIj-^-L1 a u< 2»L<JI 0 ~<a~i 11 ^j£. JLlj 

.Sjl^iJl <s ^a«.jJ J 

. &~i-o ^Lidi ^jl ^jSLaj 

•^ 5 -? OjI>^ 

A ^VI ^ wl ^.LxLJI Jo AxLluD 

.SjbaJl SjjLUl o^lcUUI oc 

jLaj d^.1 0-^ ^-J|J> lAll J-a-LoJLlI 

4 -^UI oMcUlJI 

j1^ jj^<^tll £Td"° 

.^UkJI Jo 

d>JJI ^ jdJLtij JiiLolJI J 

j_i_uu^l Jl_j (Jj) ^ > 1 a j uio ill 11 A_al UII 

•uj? u,< ^b Jl ^l-^ij u>»j^i 

oljj) 1 *s = JJ— 1 —£ + j Jj — ua 

J J >0^ 1 JLj + (_^u-OalJI 

A^k. l^l + = pLo + 


^1 \&& H J*lAill 4 1 Vi 

.6 jLaJJ ^Jl \ II _ 1 I j J*i 11 Cid^-J ® 

,i=Luj_ii jlj-o Jl 5 jJL*_xJI 5 jLJI aJ> JJ JI (J^LalJ! ^jJ d£ # 
1 ^ ^ * * ^JI AJoJualJ d 1^-0 ^ 1 1 J-C. 1 \ 1 1 <f>J 1 9 

. A_J^>-o J l^-o Lj-a 

j-^ri l \ at. 11 olj j £—CLaJj £dj-aj j J| Jcl Q *\ II j_j # 

.A_LcLjlLoJI 6jl—oJJ A a 11 ^a! 1 

jlJ-^VI JcLaj 

j_a combustion reaction 

.6jIj-k 11 dJ^-o JcLkj 

^-u<a ^dLxJI 31 J^Vl Jx-Lkj 

0^1 t * Jj O' <dU ^ I 

Jbs> 

.^LJIj 



jb^l 












































JU^Vl oiUI aj 


^ decomposition reactions dSLiiJl jl Us 

(Jio < A..Uj<x> > Jl^-o A_a^j-oJI jlj^JI Cj ^LcLkj 

•O iT^^ Vl 

2H 2 0 -► 2H 2 + O 2 


41 J^lAUI 


^ijJ^UI oVxliu 

^v» o^UliLi ^ synthesis reactions ^_LJ^iJI oUcUlj 

^-<-<a d^-° < A_i^^o S J Lo d <!u \ 1 l ^ 1 X \ 1^ I ^ I d l_J J l—o 1 v ° 

.A_i^j^JI *LJI SjLo 1 dj> ijufs VI jl_c d ^jj 11 jl_c 

2H 2 + 0 2 = 2H 2 0 


pLoJJ _«*<,jUI 

Jl 


»— £ 1 £fl » l I L^.i d)- 0 1-mj 1-^ ^ 1 j l i~>I ^^_xj 1 I • 1 

.SjAix-a 3jJJ tdjj Aa. 1J 1 - o^u.oJ J^jl 

.^ 5 ^ULSjl JiJI^I .2 

. Aj A-=Jl 6 JI^J ^_ic (J tS\^. ~t 1 6j^LLu«aJI jl-Q-uJ-oJI dLi. .3 

^r\ ,> j \r\ t \ Ij d^di (Sj-^ <__><-» I A-jA^JI SjIj_j £-x-a .4 

.oLUv^J 

5 j I jj dj-^ c^l-^-ll ^LcLLs aaLuiaxu .5 

. j_»AaJ| 


il*.! jVi 

oMalU: ^ replacement reactions • 

I d^^LuxJ ^1 ' > 1 ^ .Ai > d A j< 1 \* I I 1 ^ > a d^ 

A Kj tv \ I I A^^.I^Vl 1—o_4 ‘^j^IjVI O ^Lc 1—A .j d-° d)! ^ ^ 0 

.A^.^jd»oJI A_^.ldVI^ 

I jis\\c. d^-° ^ Vj-° c cJ^J 41 A_^ I j VI ^_S # 

.1 AjA^. L^^o d^^J 

l * ^ lj^° d^l-H-J cIhH^J -0 W > X - <2 *1- LC ^A^.jj^^l AjxljVI ^ # 

•clhi^A^ jj d **j 1 1 


d^-1-^4 ^l^^-ll 4 ^^.^aJI d ^ “*^Vl d)V A-Uul \ll AAaJI ^ulu 

*—v > .(^^l-^ 41 A^l d)-° A t- ^^l A A a \U. d ^“* * 0 ^ju l -v t I I 

A_xS J^^.j-oJI ^j-a-ArsJI d*^ d j^-41 1 j\-s^c ^_a 1 ^ ...a 4 \ A > \a\I I ^Ual l 
.JijdJI AjlLlS d^- 1 ^ ^-« 1 -v * I I Aoxu^l A a tU> -0 d f 1 0> * * 


^jixJI l> uJLI 
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2luLu»_£1i £iL&jl\ 

♦♦♦♦♦♦ ♦ ^ 

jj jj j<^\c ijLuj^ £y& l, <li ulj chemical compounds <LuLAiLii 

100 4 ^ >1 t a ^ jjLiSJ^<u \ 1 1 lAiu 1 j i £-a 4 n \a JI ju^LlxJI oljj ^ .jtfl 

^LS^Lj 4 i A \ a i< 11 £j[ i< j^aJI Mi nl a"< ^ I jJb .<LijLj j_ijLLa jjjij 1 i 1 j < A X \ £-4 Jx 1 4 \ i ^-J1 iS o^j-4 

chemical bonds ^LuL^s i^i^j ^icu^ 


*UJI 


sJ * ^ ^ La_A \ c (j-O c__aJljLj V_ A^-aII 

A X At^*> J .(j <*/n! Sjj (J^J J-A A \ I U \ \ ix X Vlj 

O—® AI—o j-^ J_£ ^iJL_l_J >±a-*-a» H 2 O l5 —A aIaJI 

Sjjj 

ALlxaJI 


1 ^ <» ^ ^yo l 011 ~j methane 

SjJ J^J oljj £-Jjl A i^Vj Jl 

^JLc IjLaILc.1 OH 4 ^.a j ^S-^aJI a x 1 j_A 1 \jKxj 

.l^lj j J J^j j^LlxJI 


SjAjlaJIj 4 U in. ♦ 11 &L&ja1\ 

v.' fl * ^ ^I A U» t 111 \ I A j tl j .ft J ^ II Cjl > .ft 1 1 ^j-5Laj 

rs_Lo ^JjLo < «>■»“* f i$3 ' v — 1 ^ A lr>^i <.u x .11 £j I—i^^aJ l_fl 

> 1 Atn .^>11 I^>\ C ^ J ^jJI ^ l a . l r> 1 1 

jAa^. 1 I JjLft A Q 1~ A. nl I ^ lv < 11 j_li£J I 6 * Q * -ft 11 01 I^^a] I 

a v^i l ol—S j^-^^aJI ol >^^-aJI^ DNA 

4 y\ * A i< H j^JI 

/ \ l ... 1 -a l_^_4-o^ / . 11. ^ yJh l a A \ 11 <l a 11 ® 

Ia_J« uc^JI^ Sjl^^JI £j\ — Cj —^— t “ a ^ >5 —^ ^— 0 ^— L - -0 ^ 

.A_j jLiic VI 

.(2)1 ^_1 VI ^.aIIi A_pL x-xa^JI oLi^# 
1 ^ t 2 jI V[ Ij.^. jjJlo A-pl j^i^ll ol—I jAxj • 


. A_5L_i_xiaJ I ^_S LoLuu jjL_> 

^■wl ,JI JoILuuLi Lo S jl —a Auuo^xum jl A_^jIj j I ® 

.c^^aJI oljj 

I ( A_1_J ^->1 ^1 A /t > J"V 1 t > 4 1 t 1 1 A X I I .^_tl X JA II L i^-A> ^ 
.A_j jiAf V ^I A_>^ . Af 1 ^ \»'“•v * « 
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JjLiS 


JiJI (jAa a 


^lj <d < j^lJl j^Lu acetic acid JiJI ^ 

.b Jj*\ j < *j VI ^w^s-a_ 2 *. j^i<ul_i l < ^4 jI v S^JLj^ (^ 

• (_£j-^-Vl 4 _j j) I I cJ—i—i J-JI j..ia, ‘s 1 Ij e-LaJI A J^JI 



CH3C00H JiJI ^ 

<L)j)iAcMJI uL^j-aJl ^Ll^uxj 

j*tAJl j.< ^\ x 1 1 l 5 ^ c ^j-^i ^xul ide— A-jL ^.,.111 j ji ® 

(^LxJaJI ^c_Lo) ^j_jJj_u<aJI J_jj^_l_^ JjLa < 4 _a_j_L wj Ji£!l 4 _i_a 

<MgO ^^j^aaxaJI j_uxi^i <CaS ^^^u^n w" ^^ <NaCI 

. S i N Jj^£LJa_uJ I > j) 

(^jJJI b_j-Lol_HJI t, 41 ^ j J- 1 ^ >^>-JI 4 -J J-J ^Jij v_iLu<a_> # 

£-?lj <CS 2 Jj-jj^JI ^Lj Jlo 1/1 Jt 

^_»Lij ,SF 6 cuj ^ 11 ^ujLwj <GeCU 1 —a^j^Jl 

.NO2K Ja^jJLJI ,_u ,ju \I 


La£ ^>-Jl ^ ja^xu^VI jj^.j ate— <_> 1 ^ \ 1 1 Jjj # 
.SO 4 C-> 11^ NO 3 Cjljli-ll 0 L_i£>^_a 

Na2B407 C>l j^JI ^i J^^-lII J^-o 4 jlaLuj frLuJ Lu<a_il 0 

.F(GF2)nF 1 II Jio 4 _> jl~JI ^LaxuVl^l 



?^vLu 


Cjl jt-C . 4_jl_i-a_i!^ CjLi^j-o 4..K v \ 11 dJ jG-JI J^".~ V 

. 4_i_> J.a 11 Q^Lc.1 II ■ ** l~ 4 1^1 A. 


ijJjjuJI ^MaVI 

J£j^ LJi^ys j-o ^ metal salts a^^ji c MaVi 

C^L^Vlj .J&\ jl V ji^l jl ^,d-S—a ^l. a ,A\ \ 

L^_il ^1 <4_JLc jL^_ut^_»l 4 j^,^j 4 v\u~) SjLc 4 _j_»jjcJI 

£t-La 4 _*_aLuJI 4_ijda_aJI r iLoVI .4_JLc SjIj-^. 4^.jj ^_jj jj 

^c_Lo ^ j CaCCh ^jj^IL^JI cjL .j NaGI ^L*_LJl 

j_ajL^ ^-1-c ^l_x_LJI 
Sjj j^J-c ^j_j_uJLLJI (Sj-=^ 



0L1Sj^JI J-uai 

LpG^£-0 ^J| CjLi^^JI J.u^> ^ 1 4 _j_a l_j_-a_j_^JI M f 1 a ~ II ^ ' 4 ~ ...~ 
4_*_j_lUJI JS 4-jil Mio d>ljUI .Jcu-u_iVI 

jifi J-0 JjJjiJI ^_ic Jxla^-l ^^1 ^ <L^A-0 (JjljcJI V.^..AiAll 

.blast furnace, Lu\li 



J^LIlJI 

.JjJlII ^l^ii ^l ^ j-a methanol JjjlA^i 

'- l ^ ^ j ^ 4 K1 * jjs I S j j jj-o JjAJ I o 1 —1^ j-o Lli 

4- X A ^1 1 .j-^.Vl Lf-SjJ= \ C Sj j j l—^I^Jal J -^1 J_i_C 

^Lui J_»Luj Li_laJ 1^ .CH 3 OH ^_a J^jLia-a-Ll 4 _JI_a_aa^JI 

, t O l. -^I Ij ^j^JI ^ A l lj ^ -x. 1 1 I n I I jLiJI ^ Uj-d-ll 

LS-^- (Sj^t L5“^^ ^t^ A\x>l lj 


^3-bUI 
















































♦♦♦♦ >♦ ♦ w 


jo 0*^3 ^ chemical bonds 0001 lajj^ji 

a \ A i a II U ilJ jJI Jj j . j jLxo MJI^j j jL i laJI o' j-ia 
3 j^u^ia u^> ibLuj^j 

jl £>Uilj olj j-ll j-cu-20 *Lpt iai^ H Ja_iijjJI 

£ 

ay*l t i< II .kul^jJI j-a jlXr^j j ^.L^J djj-uo jl 1 j ica^j 

covalent bonds ...i 11 oijjji l*.-& 

.ionic bonds o*»V 1 


carbon dioxide oj-*^- 11 -'j^ 1 

A_>_j j I ^ J j[ . A_l.pI flmVl A_kjljJI ^_Lc VULo 

O j> ^*n VI A a fr- 

4 -ij^j- 0 Oj-ij£ , u < ^ f 1 * 

A_J_oL$-uj| A_Ls_J j_> 


\ t. ,< | ^jLlil A t \ 11 A \ \ \ i I 


O^jVI ARjIjJI 

Cj l—> I l t a y-lj A U Ij A_lj^_j VI A Lnr> jJI jl Aja_iljJI 

* * * 

A_j_>jj_i VI ia_jl^^JI j£iaZ5 j . I ~b j j_) 1 > ^ I d) 1 j jJ I (_£ O*. [ ^j-o 

Jobjlj^JI ^ 1 ijj .^jLjuo Mil oljj^ ^jjLx^ll oljj SjLc 

1 <A* t 1 ^ 1A1 t 1 A_x_i_LujJ 1 ^ A_^i_jI j VI CjI—>^-jVI 1, > J ^ I 

Sol j a \ h* ^ a l > V oj ^ > <^^^.VI l a aI Cj~~ % % ^ ^' I <jjLh 



^LxoJbLuijJI alLoIjJI 

Lj^ j 1 ^ t a i s l^*t n«*t A U> 11^ A_i_o 1 VI A 1 I ^ I A In i I^J I 

^y±j A_i-o l —uj y I ia_ilj^JI j < l a ^ \ j > 1— ft } ^ l— i 

^y±j (—) j j * ■ U ^ t A_j_oLf^)/l a W jljJI j L_»_-p M-l I 



O L)*- J j ^“^ Oj>^[ 

O uJ-L>^ Cj^ 
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d yJ j a II 


Jj^pa jl£ j\Juj V ^1 jlll jj ^_c jj 

.lone pair ^uli oLi=Jj.^1 


yijjiiJVI JiS. 


electronic configuration jjj£Ay\ J^^IL , 

Jj^PA A lj ii II d>l jl ill .j-L-aLlxJI oljj di 1—> j j - !^ 1VI ''~J~ 
( Cj La jjH^J y I J-o A_Lol£ A_C j) ^ ^ -a 1_$_>I ^ I j 11 

j-u<al i * II Li i j-j I jJ .A i ^jIaJI l ^ ">jJii-S Lj jj~^ II 18 jl 
J j ^ h.~ II j I J ,,il \ ~ II I j a \ J < ^ ^ 1 A j \\ \ a \*\ ia_jjj_j 

.cuLUl JjjSJVI 

Is 2 

id ^ id 

2s 2 2p 6 

S S l/ l/ 

3s 2 3 p 6 3d 10 

S S l/ l/ 

4s 2 4 p 6 4d'° 4f 4 

id id ^ id ^ 

5s 2 5p 6 5d'° 5f 4 

id id .d id 

6s 2 6p 6 6d'° 

id id id 

7s 2 7f) 6 ^jjsSIVI J^UI 

id id 


JajtjUl <i mVl ^Li£j^JI 


^y-ai (j m^fl Jo^l^lJI 1 (j '*Nr .ij oLi^^aJI ^y-CJJ 

covalent u .iy.ii...yi .-.i ■ c^ji , 
i^oL^VI oLi£j^Ji >u,» ^ j2 compounds 

| SjIjj^. Aj^jJ A_Jjl_C jl A_1jLuj A_1L^. .la_iljAJI 

I ^ 111 «*i 11 j aJ j-JL^ l fl- i-o J i 1 ft 11 I j_c <a_sjJL1I 

Is CjI— i^j-^xll J j-3 1—a-^ .A_i_l_t^ aJL^. ^ jj) *\ 

'ill ULjljJ lPL, ^JlC AjI jlJI A_i-oL^uVI 

jl <oL>jjI L$_>j£ J-° 

* 

L^l Lo^ a_ Aft,:?*. i-o Sjlj^. ^ A 3 

,*LJI JiUiVI ILil J Ja^ V 



3 j jjLLjJI_j SjjAaJI <J_laL^ujVI JajljjJI 

^J^-ujPLj .6JJJlLo ^1 £ ~ ^1 A_j_-o L_^_UJ VI 4. U ilj 1 I dj *\ 

^J-O J Ij olj jjl c1II^)ILwjLj 6JjAJI A^ol^^l A ln-jl^JI 

cil l^..iix» I 6 J J x *\ a 11 A_l-o L_^_uj VI A in > I^J I ijg i . d> 1—I I 

(j-o j-jj (J-a CjljjJI 




1 1 <^|1 1 .A_jJ>j_}I A_kjlj jj-L^JIj Jj^aJI J ^ r ^ j 

A_ALxJij ^jVl S^JIlUI ^ ^LJjjI^JI 1-^.1^ <c 3jj2^JI 
SjAUI ojj^b ^Js cjLjjjUl 

Aj_l^ jj-I^JI l£>^I a-® 

jAj .j PuC. A x \ ixi II A_3l_> JJ^-II (J-^l ° A_jj_Pu_fi 

,1 _y A_jtj^l ^ J 

• LJLu ^ V^jl dll J JJ) K11 l *n\\ > 



^_U A > t > 


.Cjl—>C jI y I ^yO ixi'\x> j J£, Lo JI/MC CjIj jJ 
<jjitift.il ^xjj ol ft \ U (j -n A Sij ill (Jj-^. qI_ 1VI jj j_j 

dil—>jjUSLJVl ^ j)^k"> .SljAll (JaIj CjL_ j j_j jj_lJI jj ^-J 1 _ 

I jJ s A V \ 1 \ | t **>l t ~I ■ ** 1 LjjSjJ_J I "v I 1 a\ \ I A I I I .11 t *• | 1 1^. m 

ljd£. d)l-jjjI^J[ Sj-ti-S (J-oAl .1 I/13U l ^ Ax > jjljj (J-G- 3 
jj-o ji£ I ^Jj tf I 6 jPu_ftJ I ^ a ^ . d> L> j j I Vi 6 j —a jj-o I wj ji ^ /i 

< d> 1—i j j"i*\ 11 A_i_>l —<ij A-ljLUI 6 j ti ft 11 1 ^vvi > ^jjl^JI 

.Li jjHSL 1[ 18 (j-lc 5jjL5 <AJLHI Sjt».ftJlj 




SjjU ^i valency .u^ 

d> y I ^_c j_U J j i\ II jl_JLll Ua J| j . 
j_sL^_lJI cjI—> jjl£JL» Sjj I 1 a i ^kjLsJI Sj tift II SJJ-^k.J-^JI 

I^ljjJl i oLijj^JI cUalj valence electrons 

^Li-a_ft .A_ul_L£L^ Jo_lljj ^J^ Pu*> ^ ^ 1 l >A> > l Ax i > 
J <Cj| dLlj ^\3tJJ <dll-jJjS^J| AjLJjI 6jdft Ij^l-^J ^J-lj^JI 
A-iSLcJ J-^a. ^Jx. SjjLftJ! a_^jAJI SjPuftll ^Js diL> jj^JI a_s_jjI 

A_X_ijl > > 1 _A_iJLujI J l ft J J^l Lol jj—>j.*\ II ^ I C. I j_l <d>U>JjI^JI 

•c^j^l Sj t< ft AjLjjt/l <gL>jjI£JL djl t>j jl jl o L> jji< 11 


p-j l* ll ju-Ltai 
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C>f 4 lj-iJIj (JjjLaJI <Ll!u 

6^A ^ V A -a A l <*j t a! 1 Ja_il^^JI A_j- iJL_> djL^xwj d) V—* ^-u 1 -aJ Ml 

A j\J 1 .SjjJLo A_j-o L^_uJ .Lij I j j £_»jLj L^jIjL^-j 

d> 1 ^ jIn J£uj ^ 1C d>J ^ lc. ■ ** ^ Qlj-X-11 ^ M <^n VI A j uj 1 J<aj 11 

A ^ x 1 ^^ H .<_£ jLjlJI ^ ixj I j u*l\ A -^k In <aj ^>^ A_jj lj} " ^ 

.^ vu-a.1a 1I ■ j) Lj^la cl^4 11 ( Jjl^Jj ,~.l a tU 11 J^jlj * A j) ^ 





j*L& jis* ic> carbon 

4. }iUl 1 J-^^J La£ ,6LL^3jVI 3jJAJI (jA x0.8 J£xuj 
4JL£Jj| JSLj jj4a ^iMJdl ^4 /0.03 

jj-jjSJI j*si\ c, JL^ujl j-Aj USj-a jl Ijl£ aI^uj 
jj-JjSJI J-^^J La£ .^j-^> rJI ^II j Jj *^1 jJlJIj jjjLaJVI 
.(j^jMJ ^,\^.ll kJMxJI ^4 ij 4 jjLA oL^9-jj£ ^_Lc 


J^dLLII 



d \ Q 


tH* 


O 


c^J 


A_i_j 


L-O-J 


jjfc allotropy j^LiJl 

is VI 5i, .uj I j L_jlj—o 
a_i1uoLiJI JULVLi 4 o'~-k^ 1 1 (Jl^rL V I ^cjj .a_^_jL zaiLo 

ji SjjJLilo (jl JKLVl 6j^J allotropes 

SjjJLiJLcJI JKr.VI l a a c^a sljJLlIj VLJs .Sj^-LaJLo j_ic 
dj^JI ^111 1 a \\% II 

VL^JJ Jj^H-iJI dj_£j £-1 _l_«JIj ^lj_irJI jl 

^j-o Sj^JLaILo V A i.^«l ~ a 




OaAI jiUlj jxjLaJVI 


jl graphite c^l j_jlJ l j^j^» 

^ ^ ^ ill > Jj) iti V1 l J) '! 

1 . A \ 1 A > c 1 > i 1 / 4 « i > L< 11 

diamond ^LJVI 

J^> jjlkLa 

<4_t a ~k Pu A_>j It 6jl_o QJi-islj—4_!l 

a 1 aII 

L^jVl Ajjj^ua 

^j^JJI J^xul ~ vj <a 1 ji ' 1 

t sL&duj ^LJVI 

^ 1 c. du-fllj-i-ll J^.j_i 

A j luijdui 

oljjJLi (J.^.iii ^ 1 c ^uUlV! 

.^■jJa-uJ! A^jLaj 

^ J_jU^£ C^l^11 

■kU* 

^ Jjli ^ ^ljVi 

■ UJ>U 

6jlj_=k_JJ j_^ J_Jl_» ^JjI^JLJI 
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(£j Li^^J I jJl£I ^j^-a^^JI ^J^-uaj J-*-j 

jl 22 S-il^ 


l 4-1 -l£jJS ^jj ,J^kj_j 4 _aJ> l.. lA*\ pi )^j-o A ^^_jj^JI oLi^j-o 
^ ^ (J *\ <li t 4_i_> j_j I dA i^j-o-ll ^_yr\X i J K ~jj . j_^_l I 

. 1 >f 1 >.» ^'x I 1 ^. A< t r..» 1 a\ t < ( 4 v-s.1 1 1 ** * 1 ^ 1 1 4 l~> 1 '“ ^p > 

A_j_j^_i^^JI ^ U * .n ^Js 1 ^ < A * 11 CjIj j (Jo-<aILj^ 

. J-uj ^Lu ^ I Cj 1 1 ^ 4 In l j xj ^_> 





J^JjSJI O La I Jni^mU Aj 1 

. 4_x-o^_iJ I Laj \ ^ *i Hi \ I CjI-a^j-o (j-° J t jJLL-u_i 

j£oJ!j pLuj_J1_^ 4-^1 jjlJI «, 41"\ \ ^ ^j_^5Lll 

^j-a ^j)^~> 1 x>*\ .Q1 \ j *> j j-d 1^ ■ ~«1 j ^ 1 ~ j a H j J_11^ 

j jjJI Ji-0 ^J->J^JI L5 -lr: 1 fl Lr^.ui ^Lll 

4 j j iju \ II 4_£u-o_S V1^ 4 x \ Vl^ Cj ^-jj-ll^ J j *\ II 3 i 1 
<( JjliLJ|j c 5 * \«^l l ^ll^Jlj JJ>J2 Jlj (^kUl^ 

cf-^L$ jji^JI ^ Oj^j^ oLa^j^ dJ j£ 

^A_flLixJI 4-C1 \i^”> ^j} O 1—^J'^'v uu~\j .IaJi_JI^ (J^ll^p 

—*lj^ 4~ aII^ ^ ^ ^^LxxJI ^ oLaL_4jJI^ ol^^Aa-dl^ 

.4-oLJI 


Mil JUiul j^I >a wood charcoal ^t*\W ^ 

4 Q i 0 4 1 1. J£n, ^ 1 r \ ^ 111 J m I 1 \*t ^ 

^ I ^ ^ 11 ^ 11*> 4 11 1 4 t I .a 9 \ ■ > f*« < 4.1 1 ^<v ^n. 4 ^ I f ^ ^ 1 1 n ' • 4 * -a 1 <.« 

^jj Ji ^JixiJl ^ ^ & x ^ destructive distillation 

.pl^JI J-il*^ djj^ t-° Sjl^ 



























hydrocarbons oL>>>^j^ji 

£ 

>>j n\a ijx l^Jla ^iJQj 

* % 
jl ^ ji-;^-!' olj.i (> 

J jX qui^ i Jh^lIjUl <LljLlj j! <LijLJ j^Sj 

.oljj j-iJ 

ijjL^Vl oLj^_ijS(j-aJLJ J.A.LUJ 

jLi-jVl j jLj_laJI la_^ljjJI 

jl ,u<j llj jLUjJlj jG^xllj 

4 JL.lJxaJI jJX 


I ja£ OL 


A_a_i_ 


unsaturated 

j\ L^jljj oljj ol_» j_>j£jjj^ ^ hydrocarbons 

■OhjSI* Jj-LJ A_ja^L» 

^ a-JL^JI ci)ljj j-o o^b-oj J ^V» (jl 

.A a itrnW j\c 

addition aJsLu^[ o jLcLJ lLj a_»_iIj_^ji jac. ob>j_jj^jjd^Ji ^j-Li ® 

.reactions 

cluI-^ I jl alkenes oLi^li a a iL^ll ob>jjj£ ^_c_u # 
,ja_ji^iji a_ij^Lj I j[ alkynes ^LijL^Jl ^cjjj - u Jj~ 11 a_ijLLj 

Ja_iljjJI Jj y j ■_' *<»« * jLcLkj jli^i A_t iujaII j^C. Cj LjjajSIjj I Iia_j 

. A_j_j MU I j A j \ \ \ 11 

CjIj J <j—o J_fit ljJ_C A— X —l III -A 11 j±C. £j\ —jj_Jj__£ jj J—g—11 # 

■ofe-jj-M- 11 



-=- CH 



H 3 c — C = CH C 6 H 5 


oLulSJVI JlSi.1 <_>Ao 

ijjIaxJlj 4 _ulAjjVl 

aliphatic A_^il iVl ^Ji > $\< 

^>^11 oU U L$Jl^.l IjLxixl aromatic Lj^k^Jij 

j±i.j ol^JI oL.>>j^jj^JI fl benzene rings 

<6j^-; 4 * I ^ c5^* u^-j I jl H < » ; » ‘ "H 

•Jj^l ‘‘-S-b 1 - (.s-Lc- I jl 4 _iji=-»JI oLjj-i^jjJ-fJL; 

1 (I ^^ L-clxs L j , ^ ,s ~~ oljj "'•“ a aJ-^. ZjjJlaJ! aJI^. j 


4 JLJ.uxaJ 1 

^ saturated hydrocarbons 

6^j ^i i ri Ob j CjI——A 

6e-? 

C*h ^-^bj 

< I CjIj J A»jl ^ I 11 V 

jj j^J! ^-uj! LLa (3-° 

.Jl,.\i.iixtl jl JM^I a ~\} <i)jj I 6 j_A ^ jii 

.alkanes oL»luVl ^>.^11 objj^JI 

£ \ Ay J ) <AJ j ^t_c.l_a_j d_jal A a \ P*j<flll d>l j Jj J 11 

. A_laA 1 . / ■ 111 ,^j | j jj | 

Loa ji^l JjJLyjjJUb CjIj j A a iZuaII £j L» j_a j^ j j I ^Ji 

■ A xi^ a I I jaA oL»j-jj^jj^fJI ^ J^jj 




^jLUjj^I — ^ \ . Z ua jj-jj^jj J-A 
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^ c^ljj oLLul jH JSLiAj aa_sj J4JI a^J j-A isomerism <_>j-ojl ^^11 J^ i 1 1 jl ^j i u 

^-C. oLa^aJI (5J^» (J® C5^1 '^"^ 1 (S^Jrt - A A aaA jaJI l ^ lx \ t <~> j 6AaJ j A_xLjJ^. <Li_ia-a ol J oLa^ j-o L-Ajla 

.Li^kxj l ^ < a * 11 isomers cjIj-o^ojF^I d>Lc^l. sa^. 1 ^Ji a_i1jJ^JI ajlu^JI c4a d>l— i^jaJI ^c si 



H 



Cl 


Br 


J A ^ ^J 4-dj^SJI CjLiSjaJI 

CjljjJI ^j-o A 1 *i\ . o ^1 j-ual i c J^L_aJ £—o 

<j-0 6A-iAa. Cj MaLc J^;l m oIaL^JVI ^ jj^^JI 
A_aJ a.*\ 1 1 C->l. I \ . ^a^-ci^ll^ A_iJ ^~v*\ 1 1 .~» 1 ^Ja-o 

^aJI OH jl Ci^Lj-ui^jjA$JI <-C.jx\ys> JjaLjjjaJI j JjaLaaVL^ 


^LLjVI <j^j-AaJl c5 J• U>“?J-^I *jj-i Ja-»-2J-^ 

■ COOH ^1 A >h I j a 11 Axjaaa ^yl_j ^aJI ^a-aaJI^ 



y ^S> 


(^ j-o l ^ ^v< uI a_j^Jcl*JI d>j-JI 3I11LJ 
I4-} jaaL ^_aJ I SjIaxJI ^_jI ^j-11 
. I 6J-A 


41 K 1 , i*i 1 a 11 iLoiui 


A_l^ 1 iu'i .nl1 A !i*j I iu 11 ^_c Aa Acjaaa I O La 11 

<LpLi£j-o A->Uui ^ ijUid homologous series 

^-sIaaLaj . 4_^_a Luia-o Aaa ^^al J)^J) A_a_Ia CjLa^^aII 6A$J <jl 

^AAAlj^aJI l ^ A_LulcJI ^JS ^jAaJLIIa JjAlA^j-O 

.CH 2 u^ 


oLjliLlVl 

4XjAAa p 1 . Ar I (J^l J A^ <CjLJ»^ ^ ^ U ... J ^__A ^j l ^ >^l l 

Sjj AaI ^1 OH 4 ^j-A (jLIaaII A j mjaJI A_xxuaJI 1 \ 1 K IVI 

Oj-L>^l Sjj u^ij^ 

^jLaaVI CjLa^^-o dll j ^ ^J3 . A_j j L^k I A_laL^_uj| -^aI 

CjIj J JJ-C J_) j-J Qj \ 1_UJ^_^_J IJ 1 \ > llj 

.(Jlj 

C 2 H 6 (^ja^jjXA CjIjJ Caujj ^: jUjVl 

C 3 H 8 <c ^ia.jjAA CjIjJ OJ-!^ 

C4H1O Oljj j^J J“?jl 

O 5 H 12 6^)J l W;\j Cj b j jjuaa : jLxLdl 

OsHl4 1 i^j-^ 'y ^^) A^ 6^) 1 I 1 r oljJ Cuu :jLuA^JI 


^jAsdl ^^1 












































































i g i *j"* ^ ^LujjVi £-& jxrLiiii ^ *"*j _$^ c j^i^x detergents ^aI^.l 7 ji sosps j^LuaJi 

Q ^ O' 

jxljMa-IL£ SjxiuJI >_a ili\r* ^ m It ^ j \ ~\<u j .^Ia*aJlj jIjaJI jX 

4 _LJJJL 4 .JI ^ J ^"till"* 1 a\m jJ tl II 4 x 1 1 ^ 4 -ijLaUIj a J 4 *J J ^ ^ J^-AjJI ^jxluU .^ 11 H I I 

^ >n<jjJl Jj 1 ^ U \ a 11 4Xl Jjjj-Jl pi frlui A ji oLjj-l^Jj J^JI oL^J^ 


4 _i—> J. 


^uJlAjJI jfa.^JI 

juJI c 5LoVl ^_Lc aJI 


(SJ^i ‘f 

A_3«_i_uj-al I ^aC j A x i ^aII A _i \ A .1—11 (^aj) a ^.11 

6 '\ A *_. uLLaaj^J I ^ ^_LpL_JI 

I d * Q A_l_i ^Ja AJ_A (> Jxu V'-«j I 

A Cj_A^waj — ij—* ^J>-S 20—10 1-o 


dL 




.VI 


A_i_ 




A x i ». a <v_xa_A J ^_A ^ 1 j ^ \ 11 ^j^-a ~vl 1^ 

diaJLjjJI ^ .(^jL^J Jq_aIj_j ^—1—C 

» jA j \ A J ^-A ^Ll^JI 

jl ^lj C5J"=^ 


A_j 1 ^ > ; j > > * l_^_j p ~^- (^J) ^ * • ^I^juj v S^-C^ txi 11_» A ^ J 1 txt A j ^ J 1 1 A 

A v \ ^_j| A_jl_^_ij <jJ_j jJl—i pl_All_i J "v * ~ Vj A j i U $Vj A_l_jjJa J—A 

J pLaII ,^_S *v~ V ^JlJ I a J1 ^ \ 11 . p1_a 11__i ,J^k l*>j A ^11K S j AjJ A J \\ i.g < Sjj J-A 

.^.j_aJlJI jl Cjj^jJI ^ J-=^ V pLaJI ^Js JaJLi ^l]l AjL^aJIj 


H 


o 




t l i^ll A_jA.J^aJI A t\ 111 



























51 


^t!Vt~i II jj_iLuaJ! 


cJl£> 



A-a-uxjVI (j-aJi_ i 

V llj 


^jLaJI 3j_»L^aJL_t 
^LJI cA^JJUl 3 V 

j-^ 3' 6-^4 A —^ 
.l«iUL 



jj-iL^JLi ^Aiti n 11 

£*J-OJ .A_L_i_3L-0 A_i—j I 3—C Q t 1~> t ~t 11 i 3^ * 1 < 11 J Q 4 

( Jj_)Li-«aJI Jji^o dJjJLjj oL<JLi (Aj^iLusaJI 

pLuJI ^C -U ixj ^ j c 0 ^ 3 aJI (jJJ 1—^.1 A-L -Ll£. £J_C^JI 6 j—A J 
3 j^L-<aJI lJ+> ^jJLj .n_t-uj_JI 3 I j“ ^ I ^ If 6 J£-LujJLS 

^ 5 -UI i A-lal_a.Vl_ i oLJI_ j 3 ^ ~ V ^_j_JI 

C _ 5 -^JI A_jL-$—‘ ^.jJLt ^ 5 J-^I A (j 7 k 3 _-o - n 1 1 L^-ai-ol 

Ajtj-aa-a ^_C.J_j .£*1 —cujVl 3 —° A Loll —i^ iu ) ^-Loll j J -v * ~ 

sIjI—I 3 j^JIj ^Luj^VLj Uj \ ^_iJI 3 j *1 .^sII oLL» 3 ^ 

\ ^*Lco^Vi cji— 3 ^^ micelles a_j^^jl!I 

.jjuasJI oL3l (J-oaJI 3 j -?1 <-^>11 Xi .pLoJLj 1 o oUr.. 


\~t II j| 

^ <■ Qjk 11 JJj_C ^^-A i Q j IVil II jlj_o 
oL<dl ^.S _U_a. <li \ A t t X^lll CjI—S- laJt-cJI 3- a - Jt -^ 3j ^ '^1 I 

jl^-oJI a. 1.7k\ aII ^-LujVI <, qIVm ^_aj .^cJUJI jl j,jux II 

Cj \ $ 1 a \ >r> 11 ^Ll_»l ^JLjj .jl^ aII aj—a » * U ^ I f 3 a 9 n _> 

^^vA^kj ^.a. all jl 3 j 3 h^I oLaliu-o 3-° ^3 VI 6 3a a \ v^X 31JI 

alkyl or ^jjkxJi J a^ixi vi ^LJI o^^XJI 

olikUl .aryl sulphonates 

l ^ a_laL 3 V Sj^X ol3jjj^ 

^_A L^X 4 \ \3 aI I A_Jlc v.Q <u^| 

.3j_jL^J| 3LJI 



3j <*jhJ 1 3^^o 



C?l 4 aII ^ol^ ^ 

3^ 1j a j 1X^pJI oL.al^\11 

3j -il-u^aJI 3_ 0 jXI ^LoJI 

3 -o A tiX^ill .->i qU\aII 

^j-UI SjjJ ol jj 3 j__j 1 —^cdl O 

. OjU-,-1 1 ^Ir R-^ 

ol ^ U toll _»A J 




Jt l_k_t 3-o-c^a ^j^_A J-l I A ^ /t i=h oj^ 1 —= JI ^Lij[ a .' 1 * r ^ saponification 

uj Li I ^ I J j.^.11 Cj IP La *_a 1 Cj Llj ^Ll ( _j£. i Q~" a ' ' J . ^ 1 1 

^-tl j - o_X 1 1 3^1 ^*t l l ^ . 3 ^ 5 -^ 11 ^£. jj l yt a j 1 1 ^ 1 ^ ^ 3 ^ j: «^< j 1*11 


o 


j vr 1 xV ' a!I 3-0 L^_tV & l — t-oJI 
.L^i^ (aJa. txtll j 1 ) ^ji 

A i <i a j .f ....^ ll ~ . L 

.^uadUUI ^ JibdiU 





R 


0 


3 NaOH / H 2 0 


* jL > 


3 R 


R 




0 


ONa 


H. 


H' 


'O 

,0 



O 


H 


O 


Jjo-saJI 0UL0 ^__o U II ^3 


>_9_LxJI jti llni 
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AjljLuxJI p)j4 ^>a!I 

^ J) & \ f J) J UJ d) ft ^ aJ I I J 1 % 

^Lll oMcLalll ^ f 

. \_oJ I ^ 

t^yO j J^-ll ^ A ^LxJl ^jL>_a1I # 

^_LlI d±5 1 ... V ^ a_j_j i j .a j^ 11 o^Lc.1 ^ \ II 

A t 11 c ~ \VI ^jl_x^JI cdJj_^ ^J ~v "\ “- i '~\J ® 



A/ a^xn oMnUUl 

>^dl <Ldl 


I j I aJx-UlLo SjLo o j <a^k aII ^IcUlLj 

^JLLc dll j ^-L l-iji-jj rt-^-L-o Jliulj 

&jLd ^JLj (J^-UlLII a_jL^Jj l $ \ 11 Jr-LalJI 

^1 .^jJ-uoVl a 1 *\ <ii j_L^a]I J_j_Jj_H 

^_0 ^ii£JI ljlj^_J A j Q^.a]I ^ *1 tus 

.o^UUlJI 




enzymes oL^Vi^ catalysts oijii^Ji ji 

^ 1C- I ^ j \1 j a^< II Jxl 41JI £_1 jxuj ^ ^ J Viuii *Lijl j A jlj-A 
JJ jj oljjujoj ^LljI ^ JxLLUl u)m i jt txUI jrK II j^^JI 
oLljLSJI J-liA ^ <A j *1 llo ^Jb ol-AJ^jVlj .JxLi-Ul 

j^a wLl^JI 


1 tj~< «J y-lJ.A \ ^LjLajj qUI j,iA 


I4J £^jjuuj> a \Uc. ^_a catalysis jv ^ ill 

J / Jf 1 at il A_fll_U ^yQ j Jl <jA .jAs^a ^1 J^JLujLi 

JclilJI ^ ^ \ qi \ c ^jJJjJLJI ^1 A^LUI 

mole ^ijiJi j 1^.111 .^1 jaj^i i 

)J i C " \ VI jj.a_i j Q ^ ^ Jal—buJ uiuaj J^-5L<u 1 -n *S <A_j_jLaJ1 —1 

jliiiVl jj^ 1 a^UUIj turnover number 

.turnover frequency 
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CjLajJ-jY lj pi^ aJI 




}A\*\ I I J-cLilJI A_Cj-ui ^-U \ 1 ^'I j 




JJ-&JI oljUa jl negative catalysts a_^LJI .-,iy«^ ji : 
o<J^oYl LJL*J ^kJi ^ sjA* a_iAJI inhibitors 

•£(£j^l O^lj-®!^ (jUojxuJIj ^ Jl ,lri a g^l Q~jl j 4 \\ ^ jll 

ol-AjyjY l qLaI jJik*\uil 


Li ^ I I 4 \ 1 .o r ^_a CjLajyYI j_cLuL5 • 

CjIj I j y^_A Jl^ Cj l ij*tj^JL^ * j \ XII C1>1—ijJuJI 

. jxts^ \ oLijy^ y | 

‘LaJUl bj}X II ^lA^ij^JI CjI— ajj_iYI jA» \ j ^ a~ 0 


Jl c^j^i y 1 ^yMlI jIl^ 

Ja 1— A *\ ^ Y L_^ 6 J »-\ a i -ft I i > l_la^_i Cl> 1—AJ^_i YI ^ j 9 
. \ \ I 1 ^ 111^ ^ I 4_£ 1 L 11 > 

4_Cl ><^* > » (J1 ^ 4_-a_i_S 4 if i t. l~ 1 1 a \ *U > t **> 1 YJ^ ® 

.4 X Jl ^ 1 ‘^J) JaJI J j j t A. 1 1 

Cj LuA*^ J l Jj_a cjLajJL YJ 4 i t L I I ,-> 1 a ^ L ~ 1 1 J ^ r,,~ % 

<£-jjJI g- lAiu s ^I^_ujYIj ^j^LsIj-o YJ 4 i 1 ... aI I 4 a i a \ ' 1 

cJ>L>J 



SjxLuxJI oLajj^VI 

4_jil^l ^ cofactors 6 C 1 _<xlJ I 

. Y-0L£ l -fl 1 A c U J- 5\ 1 Cj l_Ajy» YI ^_yT\X > 1 ~v 1 " 


oL<uy> Yl 



holoenzyme yui YL? J^l£i 

o^-aUI ^»y> YLi j£,l_x*uo ^jj_iI yLc * 
^1 j-cl mJ I ^jjLiYJ 




(j-® ^J- 1 a 


** W \ ^ 1 

jj<l> jj ji jl (jul \ I I j\ 


.coenzyme ^y Vi ^JjjjcJlyl£y 


NADH ^Yl ^ 


jUjiVl J^ 

.LL_il_ijJ 4 _jj^j_u£ 3 ^ftj pi \\ I ^j-o d>l—aj jL Yl lJJILLj 


4_j j)j-k1 l 4 _xjLi.aj < SII t ~yVc l a" II ^yo j_ia£JLi CjLajjLYI ^j a" 

fj^l Cj* ^J- 4 Yl 4_)jJj^=JI 



Lr® of*-® yiLi-af^ Jx.Ul> j_jjyuLi 4 ,^L^1I 4 " a^L J 

y® ^LJJI Y-Ja <_>Lxill jjj^.jJI ^jjJiYLa .LlaLu^l 

. 4_C 4 A . ^ ->■ I 




b^i I 


£ 


III 



^Vl 

enzyme-substrate complex ^Vi 

d> l— 1 a v I~> 11 .4_i 6^-i LlJ I 4_LLjLJ I I a t L 1 1^ ^.j^_i YI 4 Kr,. t 1 /> ^ ^ 

j-iLLLLj j-1 Yl l ^ J \c J-a^_i 4-j^-i-2^ jlj-o y L£jJI jl 4 _LLxjJI 

Uj^J JiJI ^>-Lj ^5 j-lLJJI Jiwjj jJl j-o f±3^' 

jl 0-* < J I ^ f 

. Jj ViO Ja^LalJ J-fi.1 yj L^XlAj 


^^IxJI ^yJ-LLs I 





















































jiW! 


^.i j< 1 1 j * v > 4 xi a i h 4 aj i^lJi 4 j ii \A\^k ii ju^si ix i i qa 4x j) ^metals ^jjLx^ji 

.^tx 8000 4-jljia jjUlaJI lJI itr^l Ixj .^LxUlj 4< Aa Jlj o-AjJI^ xixxH jjLx^JI ^Jx 4JiaVl 


^3 JUI jjUlaJI 


^>1 L^l ^ O ^ 1 ^ 1 c> alkali nietals a^HJI 

IsLij a jjU ll ^jLjlaIIj .^/s.-nlLi 1 $ *Us <3^-^ aJ>! ^ J[ W-* -0 

.^Jx.LslLII 6J-»Aujj Jjlll Aj <A iA^ . >^ ^jLj-Lcj 


•_ / a t > ^_j| L^^Loi *'/■ \ 1 >**> ! aJj)^ ixj > A_> j| 1^1 1 J.C.LJlxj 

^ j * ■■■ 1 ~ j) v 1 1 A_j j) 1 Q 1 1 ^jIjlaJI A_lU .A_j^_S A_jj_L-S ol^l—o (J^-tluLl e-LaJI 

•f jj^ b f 


jLdxJI 4-Laiu 

jL^uOuiVl ^ Ua\ 



1615 

453 

6.942 


1156 

370 

22.990 


1032 

336 

39.098 


961 

312 

85.468 


944 

301 

132.905 


950 

v 

295 

223 

^^.ijULLj I jAI 1 

j 


jJUlaJI 

jl ^ U a ~ ^ Aijuu'llj J ^ W -o (j jl » - ft 1- 1 ® 

jl (Jll 

^ * 4 ai A_jI ^1 J^)r>.U aJjU ^jL»-all ® 

. L_A^xu^ i ^-i ^ ^ ^ 


1 (j \ -v 1 (j ~ * I j I A_j I (g I A_C I^k-O J L*_oJ I ® 

. A x.j-flj ^Lu-ul Jl 

A^ Jj A At^i < j-fjjJI I AC <( JjLs-dl ^jA a > ® 

.A.S^I 6j^ 


.a_JLc jl ^ A^.jj ^jLxaII ^U*aI 

(Jl l fl "* > U » «*jaa£ ^ ^ 1 1 

j d.^1 1^ ^ ^U % A_aJlL^-o (JL^jwjI 


































55 


(j jL x aJI 


^Jju jJl £> 


iJ^ULLo Lii, ^jbu, ^ noble metals U+Ji 

A IA 3 11^ MJ 1 ^ c A Ml ^ 




^a mercury j^Jl 

<^1-} 45III 

^ uU^» 

j-*j <oj-^ o JA - 0 3-pjJb 
. A^,^xuj^ aJ^ ^ 11* \ L \\ 1 a t i % 

Lhjjlj- 6 ^ j-pjJI ^ 

(^S-LslLj^ J JUi~i j <C>V Sjl^l 

^ » . uj l xf\ J_lj £_4> ^1 lA~ \1 > 

. <Lxj I ^u_i I ^JiJI^ ol—o «. \ j ft" 1 1 ^ I A_» j) ^ " 1 1 £_\ 1 -N- 


l>A jJI 

* * 

Jjl J_^l <e_a_i±£j J (j 4 -*-o gold ^Ul 

jl J-t j-^-uoI ^Ja-o ^-uA jll .^-JjLlII L^LZuI^I fS ^-lll ^jLxaJI 

3 j-^-U A_J_il_i ^ jLxaII ^ii£l (j-o ^L^JI _>_a jJlj c^ l 1 VI 

^ 41r> ^a *\ r i i> A_jl ^ \ x \ Loo11^ 

I ^ ^a —> - A jJ I ^ . I j^, a > j a j vil ^Luj I I a v -n .... ^ 

•—>1J-A j^^l lj ^J^kl l A-cl \«^> ^ jiiJLuaj l ^*S ,,~>1 lil \ > ^l lj 



jjUla J I qLaIjJ^LuI 

^1 1 oL^lj aLJI CjLjI A . iA»j Cj 1_5wjl-£xaJ IJ A_lj> Lj ^1 1 A_Jj \^ll 6j^.Vl A r 1 \, ^ ^jLjlaII ^ ~ 0 

.oUMiJIj 

. J_aU!j p-LlJI JLocI ^L cS. • 
.a . , i a \i^1 I jLlSVIj pLa^JI ^ l5 ^j ^j^VI a^L^^JI JjLujJIj oL^UJI ^ LA-jl ^jl_*_JI ^ j • 

-A--jj)^^ll a 1 \ U11 cillj iK"Jl ^a ^jLxaII ^ jisJLxuU # 
a_iIL^_^JI aJLUJI ^LljV j ajlIjJJI ^dll j • 
‘^-> 3 ) L>lj Jj^IaJI j^-jIj A_»jjJi_ll o^tcLa^Jlj Sj^iaJI ,J-L» dlMxulj oIjJj-^JIj cjL^lxJIj cjl-iljLill a c 1 \ ,^> # 



IxJI (julbl 














































. < r> ll i ^ujl-ulLJ! 1 ^ H ^ ^ <3 ^^ ^v** < >«! extrdCtlOn Of metclls ^jjl. ^ a JI ^ ^ t <^iI 

*LajjjlaJI cjL^ ji ores obaL^Ji ji oi j-i^-ii uL^j^ ij^ e >^ * j jL*-aJi 

^ijj^iuji jis ^i .l^—la fj jjlaJi ^j-^L-uj ^jui jj) is*.}\ ji 4 1 1 \ ih i i jjL^aJi minerels 

.electrolysis reduction jr>i^vi jjbuJi 



<LiitLiUI 

.^ax^JI reactivity 2LkUs ^ ^jl^Ji ^iLiW 

jLxaJI j-^",i," j) <iU a_j_LcLJlLII a_JLxJI ^jjLxdl > 

4 \ lr 1 Q*t 1 1 4 a \» z^sl l l—oI '(J1 ^ ~ ^ 1 * A ^ 1.C.1 4 i-l 1 A l r> < *jj } *i . oi l 

J j \ -^v ,i," 1 1 ^| 4 V 7\~V *t 11 \ ^ ^ -\. "\ .it'l Q 


4JLjlLui 11 Qtj 14 11 

(^jfciUVi j^i) bauxite c^^ji 
(jj^JI j^i) hematite c^L^Jl 
zinc blende 

glena llxJL*J! 
































j J L * -a J I >r I j \ \ in I 


oljk ^a\ . v 4 ix t \\ I ^jjja aJI^IaI A*4_LoJL4 wll 1 A. ~... > 
^Lj) l ^jlju i l l (Jl-o j-^j F 62 O 3 6j-ojj jjt 

j > ^^ j (C) cd^JI <s j ojaJI 

Cy* CjL*-sj ^ j 1 c iaixu_>j *. a < xj \l l (CaC0 3 ) 

'^J- tu ^l (J^lj OO 2 <jj-lj£JI -U-UJ^I ^»l_4 dLlj ^c, VtJ .(^aLmJI 
- L v< Ai < ^ I lL A^ - J Jl J-^aI J-ak (jj-fj^-ll 0^1 Jjl J*4 .CO ^j-ij^JI 

c£j^JI j > ^ . ' 1 J-jJj -j j 3 <^ a!1 J_j J- 2 JI A \ , r> ^^>1 \ ^ ,,,JJ J_J Ja.1I 

Jj-^l ^ ^ jkJI <J-a <_jj>IjAJI 

C + O 2 -► CO 2 

CO 2 +C-► 2 CO 

F 62 O + 3 CO-*- 2 Fe + 3 CO 2 

CaC 03 -►CaCOs + CO 2 



< c juIa 4_]I l $ .ft ftlj A_Sjj4L4iJI A_J I j_l_£ ^yQ 1 -V \ 1 1 j-x"m \ 

A 1 "1 jjofLJ I oljJ-fl-11 J-4J ~S. \ II uJjAJ ^-Ujl_ i L_tAjl c_S J * i j 

j-?- 3 l5jkjJ A_i_L^ 4J-JI ^ pljlLlI 6 JJt jSjj .A^-jl L a!1 

*jL>^ ^ j^j-^l j-kll 0 ^ , AJ J A -^ j* JLaljVI 

jl Jji ^ *Ij 4-II jl u i> ^jLlj j-o a_JLc 

C^All (^La-JI Jj"iJ j- 1^ dLlj { \ r £. ^JjJ5 VI ^ya a 11... 

.^jajLajJI ^_k Jj^-aaJJ $.Ij_^JLj a ^<aj\ ) 

2 CuFeS 2 + 2 Si 0 2 + 40 2 —► Cu 2 S + 2 FeSi 0 3 + 3 S 0 2 
Cu 2 S + 0 2 -*- 2 Cu + S 0 2 





^uUJl Jllii o y> bristle copper kiui ^Ujji 
./99—98 6jl~iL» (J^ / 4 q/ y-s a 1 1 4 1^1.../\i i 


dJjJJlJI ^ 1—A \ J-XaII (j-a V—i^Lwj l_i «=• ■ w II | J t Q 

A^^i^Jl jijJi 410 oaa concentration of ore 

olj-LfiJI -0-^4 1 —c ^ ^^ 1 ^Jl A—oj V—11 jaL 

d) 1 I 3 1 ^ ^ J ^ 1 u Jx -o I 1 ^1' pjj 1 t \ 1 1 ^ *t 1 r 1 Q r\ \ 

.froth flotation process ^jU^Ji a >l v> 





j4aJI cryfc 

^1 (3^-OJ SjLoj ^j-A4 ^4 Vjl 


^—11—3L_J ^_4 .^,.\. X aII 

A_a_c^_j 0— 0 1_a»_ 4 jJJlJI 

foaming agent 

i 0 1 4 4 1 1 U> a *t i *\ ^ t al a a I I 
Cj LLjJA UiuII ^-k A-ajLsJI 

(J—ol—S —1 6j) i.u^ ^ 11 _ XaII 

. A-iC^IlJ I 


Al 2 0 3 Oj i-u^^-jJI ^JJ\ ^>1VI ^jfcl 

C4I4I —a . £ a ±, ■i.u ^ ^-aJ I A— 1 ^..^ ^ \ Qj \ II ^j — 0 ^ J? 2 * * 1 V 1 

J -lxu ^ l) LlJ-O jJVI ^j-k (J^uAaJI j A "> J ^ \ "> 1 ^ 4-11 ^Jl ^ JjJ 1 1 

J)l JJ) ^ (^>^>11 04-1J-4 J-^J L 4 ^ J 4 \ ^ 1 V I \ j . 1 X 1 ^ j a > ^ J t \ a 1 V 1 

4-Lc.J ^_Lkj .6j4X. 41-4j^ I I JJ -44 ^ jjl ^J4 J Jj-a 1 I pi J 4 jj_l_fl 

4-t-^s_) l < l. i-1 L-uj ‘ * t«s 4^ J*o4L4 uJH j£J 1 ^j-0 A > 1 A | J 4 0 11^> \ aJj^^J I 

^ Ji \ -oJ V I O l_4^4 I JJ40J . 1 < I J_» j^J I 2^0 A_i_l 1 ^ * V I *_) 1 l~> 4 V I 

<_4kUI J\ A^^JIj ^JkJI ^kUI J\ JjVl ^U» ^JA^VIj 


Al 3 - + 3 e _ — 


> ^-k dll jj Ja-A: 

—► Al 




:^-JLuJI L- 4 U ^11 ill ^^4JuJVl ^JJCO 3j 

2 O 2 -► 0 2 + 4 e 



^jJjlJI juJIal 





































































j| jjjca iron 

IjL-.j-u-i—JI (jjl * aJI Ji£ I C) <^LaJ 

^vji j_^.l L-ajI jJbj Sj<u9lJI 

Sj-iLi LaJ i£lj JLslJI ^ jjLx-aJI 
jijiLLuiJ ^-2 IjJ ^JaIaj o_Lus jJ^-a 

d-iLuxa j-A Uj-J oL-^LJuJI J)VI ^ t i<r> 
. 41 ,r» i <1 jjJ[ J-Ji J -Pijl l -m -ll Jj Jl 

1100 iiuj 

., > ^ ' I j 3jL11 (J-iLS 0 

.^^JuJI * * ^jUU-lla LlX-O J J ^ < ,rf~> ^ ft 1.1 I 0 

JjLjj 1 535 4-^.jJ OJ^_JJj-J 0 

.<L»JLo 3000 <^kjj Js 

30j 26 j_ij^JI Sjj • 

•uj-K*h 

^ 1.c ^JiJI j-j Jl *n r j 1 j % 0 

. L ^iUl jjjjiJI jVjdL^ 

a )La i tl ajJI f,\ j-fU 3 i *'~^-1I \ j 1 o jt \ c ® 

<SwUu£MJ a ^ i i'> j-a^-q Jh Jj_l 

.rust Ij^JLi dJj ja-jj 





J lj_d^JI j—>'J_> 

.aJiIj Jl a_j! ^ ill 

old_LJ^. p 11 (] II £—O J *\ \ I~1 Zu > J X -o J-J J-Jl 

JJ-Lu JJIj C-Uj4^Jlj 

jAjUi^l J| V Jj J 

.Fe304 j-> j-=Jl 


J-J J_^JI qLaI J \ nul 

^ * J 1 I I Jdi l—O , W^V 4 ^ I... VI ^ t . 4 l \ i lj~ II J-J I ^ J ^ *L lu I 0 

■Steel jVJJI £±~=> J jVl • 

. d) 1_uj^ Jl_oJ 1^ ^L'l ^1 ^‘“11 ^_1 ju& ^ *i ou J LS 0 

.^^.^.Vl Cjl—»^-*-ll > Q l*v^v /\^ Cjl i^kLuxll^ Cj\j\ JJ j d l ^ J\ ~\ t x t J 0 

0 ,.. 1 l^p Jl* 1^ * 1 Lll 1—0^ ® 

. i 5 l *> 1 t... 1 1^ A_i_i j* aI I i J I j) ^ 11 A_C 1 * - ^ 1 < ^ j I ^ J - ^ > <*jj ® 

L^l I 1 <n A J ^j .< > * 1 t \ llj) ^ ^ A _| j*i^ -ftll J ~~. ~i 111 j La£ ® 

•i^Ji 
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A5J La£ J_>I ^J^JLul ^_jjLl!I (J-A-$ Lo 




C-“ ^ j 



C^La^JI 

^-A ^5 i ll > > l j-> j 1 1 cjJj-Ls 3-& hematite ^ ii 

. 1 1 (^U_i_i^J I ^Jju<a-oJI A_j^^J A I j A. ~ . I |V~ t JJUO t X 

(5jVj—a_Jlj Jj—wVI ,Zi \ ~ \ —o_$—II ^lj—1! ^-jj— j —i 

duiIlLa^JI ^ ,aA~\, x 4J .jaj^aJI ^jLojJI— <^^llJ 

•<£^b j>=^i ^ 


cJLltol 




tVig-t <JI 

^l .(6.5-5.5) < 2 jLuu* j-L jj .a_^jjla aj»_J aJ j .^ljla jj-u.1 j .A^pjJi oljJi a^J ^ magnetite oaI 1 £LJI 

aJLjLuJI jL^VI Li^Iajjj JLJl ^ ^JL*JI ^ ca^llc LJI oL^j ^ Jj_L^ 

. 6 j^5»-1aJI ol^V^JI 3 i \ a Jj a 1 


jkjixJI l>u J1 3 I 
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jjij *LaJij jj)\iAii ^ ^ t \ ih j^-uj-} i^i±u JjLa copper 

jl ^jLi jfl ^ jJJ ^.acuj <frLjjj *s 11 JaLj jxiL^JJIj .jilx 7.000 jJla S*uLa j jLxaJI ^i£i ^a ^yaL^JJI 

,£-ujIj JjLbL ^Jx aLij^iLII dMujI £ -±u2 ^ jl j\ WUj IjJ <4J j) $ < u } 


jajLxUI pLal j Wiu\ 



La j jJL> <LujJL!l j x L.31 ojL 


UaJI / 




LaJi^La { _yu\ \ II J~*—> 


A 1 ijli 2 I A—cl—!i 


. 4 v \ V \ j 1 I I 


ur> o“ 


4 v ' 1 >a , i *... \ ^_LJ I ^ ^ A c Lwa 

. J£LLU AJLojLLoj Sjlj-2kJI J-L> ^_Lc A_jj JjSj 









^jxil 11 ~k *\ IUS 

^ t"b (.s- 1 ^ 

oLcLu^JI 

a_LL^JI 


A \ \ a 1 1 A * ^ 1 ^ ^ 11 CjlfcAj J-a.i-11 


J 





^ ^uL^JJI \ \ * _ 

J^l 11 ^ A j ^ixi^aII Cj 


^_uj 1^ jLkj ^_lc ^jtj [ ^ ... J l ^ j^k i ixi j 
^Axul I A. -^'—*-*“ J'—^ 
' V * a_jj l^-zL I d)Ljft_j—} L i —11^ 
A_fijl_fiJI A_j^> J_£^ J^LlLI AJLojIJLo 
.SjI^I Ji. 

J * .^«lj) aII ^ l i-A _jl_»VI ^ J-2k-J- uaH 


^yl Qj)^ i II ^_Lc JjLJIj jUJl ^LoJI <_ux(LLJI 









< A ~ t 5 I _\ \ ^ 11 Ij ^ 11 ^yQ j * ^ 11_1 1 \ 11 J j^"l J 

<J£LlU aJLojLLoj tJ-L> ^_Lc a_jjj_sj 

J A 1 v 11 A^j Lo (JLa^^ 

JilL 1«Ajl j-Aj .^Li^^JI jLclJI ^j-l-c a_j jj_a 

^_J_LJI JjL^j ^ ■ ' ^ ~> . >. _» IjJ ajlj -> I I 

JkkJJAJ .jJJ-. ^jxtl ^k LJIj .A_ijljjiJI oLj-kJlj 
dJ Muj I A_L£iU J A >ri /^-OJ A^j I ^ iXj I j_Aj 3^>bJ I j 

^ If I AJLlLUJ A «^Ua >' I ^_ic A_Lj^Jo 

^ j^a\ ^ .a/>I L }LuVI ^ I jJLfl j. L 1 1 

^ a! La^ .ljjL jl IjU 4 I^-UJ ^JU 1 "'k. 1 1 I ^J J^iXl > 

.^a 1/2 JjX. I ^ IjLk-j V A Aj <Sj ^_jl_iLL-a ^JS ^ 1 ^ \ 1 1 


















































A_Jj^JI JIIaj 
J4-* 6-° 

^yo ^ia 1 00 _i 
A_j I i \ ,.i . ^yj l '"V 1 l | 
J l Vt I j_A j^kVl 

JAju^I ^Ui £-A (J*jl..?k\ll 

.^aJI^ *UI 


JXlL^jJI 4-1 AJb i 

Ljj-ixu ^JLxJI ^Ll=^ .a_a_a^aJI Lljl ^_s La La Ij^j ^^uL^JJI ■_** 1 * 
^^-lr. * 1 ^L^iJI ^\£. ±aa\ > .^ 1 ^ . \ 1 1 (jJo Jj^aIa 15 A\ 

•J^L-ll^ ^LaJL_i jj^illj oVLu«a_>V1^ jj) > II^ *L>^>4^11 



^'-■^ j**-* 


iJXiLa i II 

•M^~' SjLcJ) I_A^>ajJa J^-aj ^JLlI ^jLa-cJI J^xl ^_A ^uLa^aJI 
.S^>AA^ AaJlAA JjIj_L> J JJLJ ^La \1 ,^~al L I fL\ ^AJ JaJIj 

iaLfl^JI ^jj wicLuiA Loa / ^jxj 1 -v \ 11 ^ yAO ^jaJI 

< j <*<L. ?k \ I I £j\ y \ aI I ^ L* A j_jjJ_j .^^aj VI Jjl J_O ^ I r 

0 lA° ^^-} o ^ VI ^-lx ^j A^ i k jVl ^j-o-S .Laaj^a 

A_j V ^A^ JaJ I £—A ^ £ V*AA I -V 1 11^ . I Ja ^ I “‘ 1 ^ *< T* J A. ~ 
^-Alj ■ A_L^a I jJi. ^yd |_j| dUj 6, (jl ^jjJ (j-o U jj ij u > 6j4.*^> 6jLc[ 

^AA l 1 < 1 1^ A_A_hj 1—r*k \ 11 ^A-UJ I^»aJ I ^ A J.aJ I 1 "V > 1 1 ^ J 1 . -A 

(* ^ * J ^ ^ I— i^^-aj QAa>. JjIUIj Q l^j La <*i 11 CjLxxu.a^ 


.L$-1a 6JaJja. CjI-aIu 


>ljJ* 


J-*- >J LoA <_J-Sl£ u lu^ > ^JJL-O ^Jx. ^J^A ^iJU J-A J_A jlaJI 
Jj^A ^IJI CjljlfiJI ,j-A ^IjaI A_3LAau ^Jlj-A. J^k.^A . I \jj* A_A. I J^Ijuj I 

o-A J-Sl ^ ^H cjljls (^j-^aj .^L^Vll a_La.L^a ^JLsJI 

■^j-A ^ \ 6 j-A ^Al^ ^ 1 I I ^ul ^ ill ^j-A l ^ ^ y_ya /A 


CAA-^ij l Kl lj • 

jAxa^l ^1 C^j£JI ^ ® 

jAA. V I s _^-«l -v v II 



O" L^AJ I Caaaa JA^ • 

CjIa^j^ j I Cx^IaJIj 0 

Aa JX.LL1I ^y, La. \ 11 

Cj I JAAA^A^J 1^ 9 

_L^L) ^JLxJI 



i^yl \ ^ \ II >^AAAjA^ 
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♦ 


alloy *<,.;■■■ h 

, ^ I. ✓ » Sf I I ^ 1^ i Ti 4-uUti C) A & \ jJLxaJI X a I 

.^LiIudj 4-1^5 I j 1 * j jjLxaj ^1 

«Ti t I L*-A ^-Llli^jjl^ (jxiLa^jJI MiA;i 

^i jiu^Ji ^£jj^Vi 4 jljLJjJI diji t<u.ii (j -^3 bronze 

ji £J, ±u3 MJI jV^LlIj <^u-oVl JAjI Vi ' ll 

.^XA jJlj^JjJI^ (Jjiui U » !««“» ■ « I I) 


JjIuj (_yj.ll 


stainless steel 0 Jm w 

^yC> 


jl £ J J_u<»^UI ^ ijj \ —i 

,1\ .JL-^Jl . J-£LlU f jULJI 


SMlo 

si ^j-o JaXuj 

^ aKl I A ~v i -o .L_cL-a-xJl J j "i ^ A j K *-jj 

Cj I Jjt-a.11^ A t A. > U 1 VI ^ ^ < <a J ‘^his3 Jill ,J-i 

.IsjLuxaJI j ^ i^l a_i^.IjVI 




Uo 


a_1jj-o USX £-j_j ^\«^> ^ 

.dJ jV ^ ^ II ^ya Lpl \ <*i \ > 























































63 


djLuaJI 





Britannia metal L^LLaja a< v .„ 

^ .J u ^.1 1 1 l5 _A 

l n - fl CjI j j < J-gaVIj 
^Jj^JLxuJ ^ <A a jA^i \| 
LjaLIaa^a A^j i«a 
A_c l \ ts*> 
£C_UjLaI ^1 

oVVI 
machine 
.bearings 

6J£.Li£ J 

.^Jl^ ^lil 



^yij^j-n 

^jaUVi ^ £->> <> aal^u^o aIi),, duralumin ^^Jlj^ji 

L-$->J-S £-0J -(JJ^I 4-S-lAiJI dijLu-uJI ^yQ ^11 J Q* ^ 1 11J 

V Q ri i ~\ *\ 1 . l_S^jJo_ 1I I—& 1 *i \r> ^Js A J 1 ^ f j A_ >^_a L^_>| VI 1 ^ ~ \ V 

<jL£j <1 910 a_Luj jj-^-ll ^LJVI ^_i j_*jl!I ^JLc jJIjj_jj_1I 

A *\i v < a 1 1 6 j_A — Xi- ^I .LaaLaII ljj)«.^^ r> A j I w 1 1 1 » \ 

j^a Jl .oL^aaaJI i j JUtuVl i q!"^ ^ 

• (^j-^-Vl CjLaj ^aI Ij jAJa^- LA JI c^jlj^ £aaIJ J^l 1^» ^ l f 

^LdVl *LA4 II 

o-l^Ulj J£aU! a£aa^ ^ German silver A_y>LJVi i^*\ \ 

Cj IJ ‘ A^aa_uj ^1 ^J^axI I A $ jixu La Lia^aI c_9^jia^ ^Laa^aJI^ 

A 1 f l_j 1 1 I A ^J) • A-A^Sl) I ^_lc L$_> l j) t ~v | ^ . \C sy ^,y>0 ^ ^ U> ys 
AaaLaJ VI A >J~\ Q 11 ^iA. t ■,. > .A«aa l_aJ VI A < As a 11 | 1 < 11^ \«^s a 1 1 

^^a^L^uj) 6jaLaJI ^_l£, a_^j^auaaJI cutlery a n ol^jl ^ ^ ^Js 

i/A j Aj.<.j ^11 oVVlj (a al^JI <J2 a l— o\—o^j-1 I) CaLaL^juJI ^ •*>1 ^ 

a . - A 1 1 ^ J-aJLlaA^ . A_l^aA.^J I ^ l^kl I £Au-^J £-uj 1^ ^_3 LlaA ^_Lc ^ \Aw t 

,^_uAaJI 1 '^jl AaaLaJVI 


.AaaLJVI A . A ell ^yo A c. j) t^ A t a >,,. aJ I 


(^yL^UI 


.(^Laa^aJI) dijjJlj (^uLa-JI a<, : ,„ brass ja,^vi 

(^j-o ^j-uj-fil J ^ <^| VI ^ju l ^ > 1 1 .l_j-A jJLa A_aaluL j ^ U^11 j a '^I j_4j 

0 1 j < -^1 A_Lo ^ l ^ I Ca ^i^ j ^^Ja-U (JaLS J-Aj ^jaL^-aJI 

^jLa^aJI < jj) <^><11 ^ J-fil Ja-o J^<^> VI ^uL^aJI ^Jj^JLaI a a > a j 

A j \ a \ 1 1 U a 1 I A-cl \ i ^\ J-ajJLa. ia A_aj J_LJ I t , 1 l^p 

^aai 6 J-A La-o La I y A, VI ^ja 1 ^ * 11 ^ \ As ~ . A a >al | A 1 > 1 a 1 1 

A_j_i 1—i^_^_^JI CaI JjJa i 11^ A^l i_xaJI a f lj A \ , J 11 t ~tl^1 ^ ......^ I 



L5^ jLJoA l5 -1c waj ^-Aj OjLlaJIj CaLuj J-laaJI 6^A-A. j j 

• Aaaj ^ < ^> I I Ca Ij l^y^-A VJ A_Uaj 4aa^^-o ■ ' ' Aa^axa ^-aJI CjVVI ^-Aias 


i i j^uii 


ofj-Lidi ji ^jLxaJIj ^ 3 _j_ajji amalgam ^jlLJI 

A LaJa I ^ biAluA .^La-laV I d) I J) Ta l-AJ) AC ^J^JLaiA^ Vl 

J> < A ^ ^^J^.VI 0 jLx-JI ^1 A ts~\ <a 1 1 A_uj Lxa I jJI ^JlLJI J^LaxaVI 



^ 3 lxJ\ ^jaJIsI 














































V j 1 "v a y-LaJI jAj a ^ II J ^ \\ S J <L^Lxa-i£. CjL-^j-^ ^-A 3CiclS 

CjIjJ Iji A*iC.I j 4 i jl^a J JjI^uj jl oljLx jl (J^J ) a ^ I 1 J) ^ 

£. £. ^ * • 

V jl ^J^c. <uU ^aaaJ) J^ij <ui j^jx J ^ 6>4j^ 


ii jjJL-aJl 

lil j-a 1 (j jAoJLI Q <J;j)Aj.lll£ <jl <AaJlj A^IJJI J 

,J^IIj-cJI ( J ^AaJl La^ .^j^ilJl l_u-^-aj:fc. 

^ ^ A 4 \ j t A 1 I ^ -f\ 1 I ^ l ~ > 1 \ I1 I |\U» A ^jUi_l_U A \ I 

j J*\ £>LUl ^ ^ J) £■!—aJ I A-J^-S 

A t \ \ a V1 a^vII JXj ^-v 1 < U> 11 ^uut'iJb ^-Lc l ~^~^' < ,U J £j-*~^JI ^j-9 4-1—aJ I 

^ if j£j) ^ ^ A^j| pi >^^-xU 4-1 \ \ II ^ i ^ I A—j l ix j 

.ethanoic (acetic) acid Ai\uJ ^l ^ J jiJi 


^ , A ^ ^ j| j^aU. J^- 0 LJ^ ® 

.6 j-fll—i J A_i J-S A_aolj I4J J La£ • 

. jlaJI L^luLaj \ ^ a_5j^JLi j^. x iLJl J[ j . n ^ 1 1 ® 

1 fl J Q ^ jl_3L-JI ^yA J \^ll A_il j[ 6jjU • 

.7.0 <J-a Jil ^j^JJ • 

3 JJI JI Jjj^l <_>*^JI ^Lh 3jj o-=>>°^ J>=^ • 
.(jjLx-a_L! AjL^ jl <d£! jl^-o ^taj)^^.!! # 
^Ijjl 0-^^=dl ^• 



































6jL±ui 

4-l^I \ ,^lt ^j.^Ji ^ nitric acid 

A \ \ m ^LU I JI ^_oJ 1^ 6 \a,i, VI 4_C 1 t. ^ \ ^ *\ <xj i 4_a 1 ^ 11 

. A x us*> Vlj A_i_S l^c ^_flJI ^^LsVl j 

A_jilAiJ! oULl^JI ^ citric acid < 

. 4 Q \ 0 1 1 Li^^uj»oJ 1^ 

^jLiJLo \iu \ 

f- 5 ^ 1 

pH scale 

Lo (jt^ I jl f Lo 

^1 Ljj-Ls ^1 1 _i,A^^. 

.LjLi^ 
jJI ^jul—1^0 

t> 

A-uL^-jVl CjLjjJ Jdc. ^-Lc Jjj j_AJ A 4 ^ jAucsJI 

oVj >U^ 1 I ^LSjl *7 ^jLi^JI JjI^aJI ^jjj .Lo JjLi-o 
.7 d^- A-jjlS-JI ^Lfijl jAp 1 a\\ s <7 4_JjA-oj*JI 


(£ LJI^ i^ y* 1 < o^n ^-lc ( 5 jUJi ^ia-oJi acid rain ^*aii ai 

df- 2 ^ jLL-oL£ u^j 6 j_A L <a <A .^j_aJI cJMJlJI J K t.~ j 

Sj)j-JI ^-o ^^aJI a-oLllJI oljlxJI d r 1 q~~ 

CjIjLsJI Cj Lj l x\ i 1^ (£j Q^Jl J jijJI ^ ALu_ij A ^ a 6Jj-^.^-oJI 

C^JI J l - i .. u l ^\ i ^_>1 —i_a_^ A_-ol_uxJI £j \jlJLil j^LLI ^-S 4 ^ r 1 \ , ^ 11 
OjjVlj s^Uj-A^JI ^jl jill J 

A-*Aj-oj^ ^Aa->J 1 j-L-oJI .SjJjJI £-o ^LcLLLi LoJ\C 

jin .oil i 4l*A Lo£ . A_jj ^ J1 Si, irdl g-1 < A 0 11 j wl l j jl ^ \ VI 

. JjLLoJI ^yO oLjl.l.'l 11 ^ J 


^j^Vl qLaIj\~ tinl 

jji^ a^laI amino acids s/ vi ii • 

4 j ^ ". -v 11 1 \ Q ^ 1 aC 

^Ij jLL: ^ sulphuric acid c^^l • 

. o Lij LkJ I ^Js 


4 $ 1 * a ^>Aj-oj^ organic acids a_> j-*a* 11 ^>a ^^— 1 1 

3-P>.Lxuoj oLjjiu^JI AxLiua ^_S ^jAIloj j CjlI jJ ^-lc 

L>-° 1^ ^IJJ!j 4 _jL cV1^ ,^tl q!a \aII^ ^j^_»L-^JI^ d t -a^~ 1 1 

JiJI (^Ao-^J J-oLJl L-jj) <Att II j_A^JI 1 f A-_LL-oVl 

A-j j)«Aa I I ^1 1 <a \^ Hi ^jA-o 

.A_)joA»JI d> VL^JI d^-LJ l ^InX -o *^[ <d-°^ ^^Jl 


>a litmus paper ^o^iJi Jjj 

d-o dj-^^ ^) £-j—^ 




^ \ ~V \ ,.l \ ^ 


cj LLlVI 


SjLo j^^iuiuij .indicator 

j ^ j-J 
. JjI^o jl jl ^ 


jULI 


A II 


inorganic acids a^joA^UJI ^a^^JI 

A-H JJl^-o ^Ll_»l ^jAluA J 

^Ulj A_i_i_L^lj 6 Jal u I j CjIj^ALoj ^jA.1 

J) A^kll d-^LuJ A\\\tS^ J A_A_Auj U, 

Ojj-A 11 (jAai. 6 Jj ^ aII 4 J J , A r 11 

*LJI jj ]£ (jAaaj j^L^jAJI ^A^j 
.OjdVl (jAiLij 


^J-LxJI L> uJbl 
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<Li 


i '<n< jj \a ^ ****** c> jLa ^LuVi jAja^ik t^iji j a & oL^j^ alkalis oLj j) ui tj bases (JajxuVi 

2ul*>ul& oLi£ jl ^yoxuMJ JLajj .^LaJI ^ J-jli ^Lul j*A <*LaJI ^ o-L^il til OH 

oi-» 3 -^Jt Lai ■au^Aii^ )"v * n ^la ijxlujVi ^ r^v i ( hydroxide ^ \ \ j oxide j ju t ^ i 

.^^.u^aVI ^j *i l. I[ < 11 ^jI^Laj ot^L^j ol^L^ ^ 



OH d-A CjLj j) 1 Q11 t 

•*^l J 

a^J A_jjiUI JJ1 ^.^31 
fcjLo CjL}jJ-S 

.bleach A_jj \^n 1 1 

r£^JI oLJUl 4 ^ 

aJL^I j l^-o 
>j^«4 1 i q l~~j ^j1_j»_aJI 


A_J )Jla 1I 'I a jLo 


(jxu-uVl 

1 ^ <^u-oJ-0^ ^-O ^3tJp ^U-UJ^LI ® 

> t..." ^ \\^W \ J ^ 4-^3 tS^K^k A.JUI (_^u-ujVI j > 0 

^. 1 J v H j VI 

•7 <>® J^l L5 4^kj J AA fJij o^-VJ • 

•3jj^l Oj^I Jl jtj J ^jj o u ^- uJ ^t lL>^ ® 

^jjl_3UaJI O J_A ^1 ^jJLsLaJI CjI JJiaj^I ^llujVI L -0 i jlx. ® 

4 \ \ V -V J J. \ 11 ^jLxaJI ^ 5 ! ^ 5 ! ^jjLauoJI ^1 

J** ^~* It 

^ "l X \ neutralization jjlxiJl J ,.u^\W 

6j_S -\ _i -\ .1 l-S ^uL-wjVI Jl ^jA^^.11 4__j_fi ^ <A 1 J Oj ^ (J ^^^kl l 


. J-oj ^Lo ^ Kr*i^ 

HCI + NaOH = H2O + NaCI 




o" 


L-l 


<^Lo 


rt_Lo 





















~‘l ‘ -V A II 
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^^jxuJLUt 

^Lul ^ calcium carbonate 

oLjj^jJI ^£c-iij j-Aj <l> -u,K jl j jl jlj_^ 

ol —cj 1 —oI j^JLujI ^_aI i « *j I I j±£. ^L^jklj cj\—>j tu a llj 

ol—>1—4 J_llj . Ai^LjJlj jjjJI £*Ll_J ^—4 A_cl \ <^>ll ^ J _v ...11 < I I 

A-oJl-jVI J -l J <h \ ^ f. ,\W ,u\ J f.\ \ \ 1 1 jl^-o ^ J_j 1 —o_ 5 > 


a_i-Lc cJjL^-IaII ^Vi lime water^JUi_o 

II c^il—u<a J—>1—<-u Aj <^j ) i < *j 1 1—kJI CjULoJ 

Lxj-L ^ j-o ^j-La Jjlk pL<d j 4 ^ I j 11 j 

4 l—o 3^-1 ^4 . £• LjLo !>>"»* l_5 ^ I 4 1 1 IJ 1 ^ 

Jji^i ^Jl A_jli Jj-uu^l £_0 Jl^ll 


•^k-dl ^ 


Jj*JL)L caustic soda i^iui l^ji 

CjULo ^ujLi ^ JJX-O (jubwl ^-4 lye 

Sjl^ ^ a+L* sjLo .sodium hydroxide 

a\ .A.,^ J^JI a_aj^c^ U Jl A_»j^J_> ( I <=■ ! v * ^ . 4 43 11 
J^lj jl-kj < Jj^JI 3* SjjJl A^l^JI Ij 

A-*.. i ^ Vlj JjjJIj j } U 1 1 j_jj^JIj oLcl,- \ i ^> 



^ J < <j > 1 1^ (J^i-ll A-cl ^_S ^,_lrv *\ua \ Jj j-y yI I i->l 4*17,. /\^ 

II ^t_Ufcilil LaJljt-o 


. ^ I \ m VI 6^A 11 ^ J j' I ^ I f. 1_^ Cj 1 y y y ~v 



aI\ ok La 

.oLjiUl 4i iu Aj j a^i^JI ^4^1 ^Lui j_4 magnesium hydroxide ^341,^11 oUU 

olfU ^J >; ilUjl olj^ts: jl ji .jj3 ; ilU]l oLLjj£ 2 -kLLu Uj .' . A^ jl j^JI Jli, ^ A. ..U1 I 

oUlji^-l .pUI ^ jiU:^l UJi ^j milk of magnesia , r nU. ^3^41 0 UU ^9^ , f j^jj^i 

U£ .^j^ljjJI LJU^j oi l 3^1 ,j£LJI jjjSij .iiikill L^.Vl ^ ^ . ^1 1 cJ^La 


. 11 Jl j ^l_3L-o MJ 



>^JjlJI iui 
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^,LL*ji .j^sLixD Jjj-= j| ^ 7 A is .^aaajii v ^usQi. halogens oi-PjJLaJi 

oLi^t JSJj ^Is. oljj-^>!L$JI .^xiPuVl^ Ji- 1 ^- 11 iC* WAiJI ^ jttA >ILg-ll 

.iijJUl ^ SjjJI ‘LljLlj oL-'rjj-^ djLfc ,4 j l . ^t Vl L^-llLa. ^ Vjj 4 J t 


j> 1 SJI 

< a-j-o^aaoJI ^Lc. chlorine ^ j) 1 1 

jjA.u<rJl £_Lo jjJ£JI pL>^_jl J^j jjJ^JI -P-ALj 

.NaCI pi U^^aJIj jL^_JI ^-Laj 


i (^ji SJjlu^I JJUZ. 1c <GV J-oLx^ JJ-I^-II f 


.LjlSLJj ^LLa a. 





pi ij^kjJL^Jl 

4 > 'L, 4 \^ C. pi j pL>^_jl pl ^JL$J1 T aj > # 

La jLkalj L^LLa-Lcj p 1 ^ j >j-H-$_ll ^1 —jj j Jol_a_» jljj-3 ® 
Jj^I ^ £-* A-L^/VIj Z-*ji Jl 

.S j.^VI Sjji plLi^jJL^-U • 



mm 

^l ia. j t ^jjji \r j d~ai l pjp ^Lu jLc fluorine jjlaJi 

0ap2 cm laJ I (JLo 4 _»_»jjlaJI pLi£j-JI j j f 1 a .,11 pL>^_>I 
f jl r 1 a •; j . \ \ * 11 I j j 1 a JI j .Na3AIF6 PuJj-lj^Jlj 

4 1aL j^LSLu A_i^jLx^aJI L>-° 1*^-1 ( j ju ^ > ^ 1 * 1 1 

<<L-oLk J^jLuJI p~> p_>L£ j^-oLit £-o iJ-c.Laa_) aL| <J-j .Li» 

Leilas ^a jjl&Jl ^pLLuJ .^jLat-JI jU^-pl ^ 

.Lfl-liJ J A_i£.jV|j jj^iJI A-J C^^JI (j > >ialJI 
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pl \ \ y 



oLLa^JI oLijjI Jli, ^ Allies oij£j3 j*.jj ,<aj: j^JLi :jj j j j^Lui bromine ^j^aJI 

-AjaLJI C)l \ < S l . l fll )j ol_>iAJI Cjl jAAAJ JLli^iVl JaAaJI CjL*J>LoJ JajaJI sLslal jl^* l^~,.n .AaJaJI jLVlj 




(jJ-iLLuVl 

33 <Q-o <£_huoj ^l ii ^ (_^j-Ls jju t\\c astatine ^juLLoVl 

o ^LcLJl^JI ^_s LLxo VI ^ \ <^> j ' Q j .a_j»_J1l-o 1 ^ 1 < j 1 j >U \ 

<_i_i_LJI Q l A t A. U ~i 1 1 ^.S A. 1 j <a ! II Nj U \ ^ \ A " ,,.~ j <4 \J J) \ 1 1 

•OlLVl 





CjLaaja.^JL^JI JjA^A 

o-A- ^1 Jl 

oIjJI^JI J^.V'~' 

halides 

A-A—J J—jl £■ _ol 

r l . U I I . L< 

.NaCI 


^ iAjjlJI 4<,r..l l 

.(.ULJIjJa) 


?> uji 


J^jjl 


aj*_J j jj jlj-jj jo^\c. iodine j^Jl 

.A-^-Ull jLiVl^ pl A I i^. A o 
A-Jo^b 6 jU jAi 111 ij 4 JI jLc ^1 4 \iA ^Ll^j 

A^ijjjVl AlLi^^a f ,£ jj^A] l Jj-JI ^Huij .Ajlaia 

A A ii^)l j j^i_S 1 if 
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2 J v v\ L al l ~~ A x\,s~tx> jl A \% \ lira d>Li^j-a <CjI^>L dl jl LlAjI Jjj ipOlyiTIGTS cJ^dj-dl 

SjjoiUI ^_cjj .La> * 1 ^ a_L^lJI jA^Sfl o 1^3^11 <3-° Ly Cy oj^yj 

^j monomers oijl ob^s^ x^ji ^sij macromolcules A ^ x A ii 

^ 2l_^L>j_JI ^ ^iL a oSlil j 5j .c_il_JVIj J^jljlllj £c-x>Ij-!Ij J^U^JIj aILoVI 

.5jjlLJI Sj^X^JI ol J^jJI (J-0 ^h^JI (SJ^ LhH^ <J^ ^ LT 1 ^ LPjjy J ‘ UT^ cA^ 



Sj A 1 Jl 

j <~.~ ^ a^U^ ^ polymerization s^JJl 

jJLi j^ aILLcuo ^J»-ki J£ j' J-^J-J 

monomer residue j^^Ji LjUj jl repeat unit s Jw> £lJI 
condensation polymerization a/^<^J1 s^>JLJ l :S^Li! 
i/q.k-i i s^lji *addition polymerization ^l^Vl s^^lJij 
j XI cA-LT^ A_JaL^VI Sj-oIJI Lai .Ajdli^ j-jLu ^ J &I jl ^ j^^-o 

j 4 VI ol Jj^j-dl ji CjLLj^kJI ^-^-? 


juJ ^_Jt A x \ > 


a > II . ^*t A 11 

ax jiLLoJI 

A_iiaVl 

i**j I^aI^jJ 1 

\_^_1 a \ 11 .>«>*> aII 

<i t *\ > f'.. A t \ > 

1 () 1* « Loa 

JSlj 

i . 

cxJLl3 

cjI^>-a1j-UI 
(j-a AXj ViaII 

jj-u ji-l-U 

A_Lux1lu j)X ^jJlL» 
.LuuAJj 

cjI^-aJ^-UI »—AJUlu 
j^a LiiiVl 
« aJ_> (J^* jtx«J 

7^ ^ A_Lj_u*»_j^ 

.CjI Jj^.^aJI 


A 1 A 1 ^ < H V 1 O Ij^J J-iJ I 


oljJ^ ^ copolymers Axol^fl oijj^li J oij^^i 



*> \ Vix^ra jl A j X ^ Jra (jl cj^-^dj <^A^I jl l>-° *—*^Llj 

> 1 " ...1 1 U> 1 t~> a A \ a \ ^ .^.Vl qIjaJ J \ II ^ 1 £. A_J_i_oVl 
^^LLJI laLia —a j J 1 II -la l (SBR) ^j^ijl jl-J j) J i H j 
^jtlui — ^j^ljllij—J jjIjj-L^VI ^LjLuj jL»j J^Lij-L^I 

i>l-^- Jj (SIS) 

i>Ij-a)j t II u_a_Lx^jj .(jjl \ ^—(J-i-SVI 
, t al 9 \ a ol > j-^l > 3-J ^J| A_j_^L_^_x*jVI 
^L^Ij A_jjjJj 
.A_j1i£j 









































oL-AljikJLujl 

A_j_l^I_j^JI C-> I J-S_oJ I 4 r 1 *. ^Jj . - > 1 ^ a \ j \ 11 ^ w ~ 0 

* 

.t—fiJ jjlJI . .Aa^ 

■Cjljl \iaj 1I ji >f U>aj f, I^J <-cLl^ ^ cjIj-aJj-JI # 

.AJL^uOJ oLlIJI J-AJ 1 A-cljjJ! olj-J^_JI ^ \^v " ,,.~ # 

ijJ I 6 ^ 1^ Cj l—o L^v<S^ 11 * < >«■» 1 t t U. i**i I ^ ~ 0 

4-IJlLuaJI 


jJuxuJ l^jJI 

^ jL»y\ j^Jjh J polyester 

( _ ) ^ij_i^Jlj J j -> ^ I I a ua A_jl _4 j . a r..~ < 1 .._sLi_JI 

1 —sLJI JjSj .LsLJI ^La^jj 1 > ^Jt ^ 'K,,X j 'j*CII 

C-^ 3 f- 5 oiLSj 1941 6^)—O (J^V ^ILuJ^_lJI 

6 J 1—0 ^ 1 <Ai ^ ^ t 1 1^ . "1 9 5 "1 A_Jlwj 5^0 J>3 ^ > -ft V I i t < «n I I ^ \ .< ■ v t 1 1 

^j-4 1 J1 1 i 1 111 6<Jl-i^i-fv .l 0 t C■v \ 11 4 <, .y ^ I 4 1 ^ . 4 t t > a 

i L ^ 1 * 1 - 4 A) l ^-j-l I ^1—0 O^-^-4-uj I _X_S^J • Jj <* * ~ 1 1 ^ t ~ v 1 1^5 

jl^Jlj ^j-jjljJLl! £ 1-Ij[ J j-Jl ^ 





^jJjUI L> oJioi 


^_aJ ji: 5 




JdUoaJI 

jxj ur L^Vl Jl SjjjJI ^lc. SjjiJl <_»J j-oJ j-> rubber LLkJi 

.A-cl \.x^) <Li 4^ ^j 4_x_i_lLJI IsLLlaJI <4_{J_j jjiijj n_\ r., 

^ ^ \ jl^kl l J_»LJI ^2)-° ^AJ-iioJ 1 .lal 1 ~>aJI *>... > 

-loUa^Ji Loi .cjLjL^ji ^ ^ j^^ oJi latex 

.<-% ij li ^l l jJlL. Cj 1—i j-i j j I J^-o ^lUI ol^>-oJ j_JI ^y> 
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JtC. j_>ljJJI 6J-A i_ ) J) 

4jjLoVl j-Oj . jl JA_J J )« .u 4 l <6 jl 

y~ Ulo^ jj) > 11 (j*» i j-j i jJJ i & i 

4 r \ \ ,^-s 4 1 A>J . vll ^ U 0 I I . Q 1~ ^ j 


1 ./Mjtl > j \ I \ II I ^ *\ A j 4~ >.i~ . 1. t 

1 fl J ^ (3 * _* J 1 " 6 jl-C.[ j^AJ < 6 j I j ^ 11 

jjljUl 6 j-A 4 l i-oI (3“° •'—) (jl AX_J 6j JaJLl 

.A_i^Jill ^JI^aJI^ (j I I Jj-jI 


aa r*^ a j_ijLAaJ Laij cjL^ j-aJl JjJLdl (j-a ^ SjLa pl3StiC J ^jIjJJI 

<Ll hi JjljJJI Ja^-ilu ji <LdJi .uVj l"ka J j^aLuaa J ol O i > * * I j J* 

«. ! «UI I ii_i£.jl£ 4_JJ_UI C»ljjVl £-x^ ^ (>jtj-U> j>jS“i..r» tilll jl o-aJl jl jl jj^u i ’t II dJaLuj-} 

a 4 il ij j < II ^IjjlaJIj wJ j It 111 jlj-aj 


j^ljUl ^jLiaa 

jJljJJI ol ^ \ a j—a jj^v ^-Jl ® 

t 1-4 1 4 -s. 1 |^ *_I sll) I—J 

J-^j’j-^’ a i k -fclj 
Sjl_c[ j_^-aj V —\ UaII oljjlj 

j_Lk (jJljJJI <-£.LLue iJ J J-* • 

ol_4 J--LJI (j_a 6 J J t *S Cjl-J—4— 

I J^Xl l 

(3—4 (jl—i laVI Cj\j \—j 1 a! i^j ^ ® 

^-jl_La_o J Cj-^j-Io (j_»lj_UI 

1 Jl ^ ^ 1 f ^ 4 4 *> jjl 4_ol_a II 

. 4 \ . 11 1 1 i 4 1_AJ^^ !.**-> U.J 

^J= Jl viLl1«j^LJI jj-^ (5 jJ j • 
. 4 -a LJI 4 *> \ **> | 


JjIoUI ^JL i ual 

.thermoplastic jjill ^Jl jpUJij thermoset ^L^iJl <^, 1 ^Jl JlaUl: Jl jUI jUi*^ 
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ChIjU! 


Q lv "* / 1 »I 

A_cl_i_^JI CjLcLLa J_uJj jLLaJ> ^ 1 c ^Jl,_d H y>^ 

.*L>_JIj ^ \ IIj 


l tu i 




LSVI 


£—i-t-d «. Qj 1 * *\ 11 A_C l \is~) ^A ^ ~ 0 

.oLi^Ldlj 3_i J du-£=J I j ■ _'' * 11j 

Jl»^Li 1_^JI ,J^l^_C^ (J1—i^J 1^ Jl «*j 11 ^ \ is\ 1 d—*I«dJI ^ \ ^ " "'" j) ® 

t. f. t, ^ * 

. dsl^dl^ <_ >I^_iVI ^Jel ^ 1 1 1^ v 4i?<iiVl & Lj_> ^a^ d >y V1 

Jl>VLcu- x Jld A_j_ij^IL£JVl J^Lu.jJI ^A Lu<a_»l dddlll *■ ■ ~...\ j # 

.4_jj_Ldl cjL^Mill j 

^ J «^ > djJ I Cj I Jj_d I j Cj I j J VI ^ \ >s> ^A d^> I jJJ I ^ ~ dJ 0 

jl,LLL3l_^. dJj ^A Loj A_Jj_idl VI d-° c-jLaJVlj 

.^1 X U II CjLaJJl-oj 


v . 

V £ 




d-° d^J ‘d^-^l ^ d-^^l Jj? df <Ai ‘^jLJl d^ 

.1885 ^ixu jL jdLuUI t tVi g. 1 > a i l ^Jl_c ^l j"\ a. I 


(jdjJLll jlij 


oVL iii^ill) PETjl PETE 
(polyethylene terephthalate) ^Ajy\ 

jl 3jjl jl C^doj djJ d-ilxuMj 

AAUfldl oLi^^iudl ^LlA ^ ^ 

-didiJl ^IxuAJI 6 j/) jldJj A_u Jadl 6Lid 1j 

PETE1 iiiJl 
PET jl 

LsUl^JI JLc. dfL>VI j j % \ a jf HDPE 
jh* high-density polyethylene 

^jA ^j\"\u.i\ <C_sLAxU L d^-° djUuJ^Ll 

jj <■>->*—11^ ^-Ldl j ■ ^ 1^11 (Jl)| J_1_£ ^_x__u<s» 

.^cLLdd ^_xidl j 

HDPE 2 

polyvinyl J^l jl PVC 

Cjj-^j i>j~* * s lj "* iaj ^—; j— ^ chloride 

d->Lwj^ ^_lu3 ^jS ^jiiJLujj <Li_uuj l cl <ar^,j 
^A-oLdl CjI A^xU^U L 0 \ 14" ' 1 

d^dl ^j>l...*i mj A t ^ n m^L-iJI <_u >1 —jVI^ 

.d^LuVI^ 4 t iUII ^L^L^dll j 

PVC :3 ^iJI 

AddUl d-^LVl J JXjl-o jl LDPE 

ja low-density polyethylene 

, U^.^11 ^LsJaJI ^uL^I ^A ^JaJLxuJ 

.j4^JI djldJI CjI^_ixJI^ 

LDPE 4 iAji 

polypropylene J PP 

(4_$JL_c ^Lj^j ^ S . j j q . s K ~ ...M i 

*■ a_d»~ill ^ 3U=^ (_j.Lt s. ~i ,„j 

PP :5 iiflJI 

>a polystyrene drLH^j^ 1 jl PS 

j jl i_AH£iAj ^juIaj *—aL_AlI 1* dLltuMi 

CjLojdl ^A £_ujI ^ dLL_» ^ if ^ tA." ... \ 

^LdaJI CjI^^aC. ^ A < A/\li ^^|^A*if| 

dLoXjLujVl dLJol^ v_>1 ^^^l^ CjI^- idl A vL>r [ j 

PS 6 iiiJI 

^1 (^j^.VI d-^IdJI aIaJI ^ 

oLIaJI d-° ^lj cd° d-° jd-aj 

V/^> 7 Add d^^d ^ \-k ~ ,i.*\ 4 Q \1 ... 11 

L^-oljikJoul 6jlc[d^J LS”^ ^L-oJI oL^L^j 
■ A_i ikll iaAcdl d>L^.L^jj 

7 4uiJi 
(^jiJ ^l>ii 


















































(jAxj Ayi a^Vl ^ 6 ^-^i ‘^J^i ^- 4 ?^ 4 i^J ^ 

^ «*» 4 *U I I ^LdVl 1^ Jj,^^II .wUpLxA-iS Q li 1 a X J *L*Ju-o jiJiJ L^a. 


^LJVi qlaIj \1ujI 


\. 1 ^ I ~ \ ^ t II .^*1 ..< \-aII ^ i <^*i.l >—si j 1*^1 ^ J "v ' mi ® 

," 1 1 ^v v 11 i, _Q I" ^ ^j) Sj^uVl^ ^uU^LaII 

I ~ “~i 1 1^ j I ~>- >“ 1 1£ 4^aJ^1aJ I d) Liu, jj aa] I £_Lu^i u_s LJ VI ^ >i^t ® 

.cdjIjVI 

0 Q I I L ** 1 \ L> A tf 1 ti^l l l " \ I ~v t \ A I I t> ^1 ^ ^iUVl t s \•;...- • 

.( £■I « A C 11 ^U_l Xo ) £•l <^"*> fllI ^LhJ Jj'^b Ji^ 1 < l '- i M fi^LpO 

A n * .*-sl l £_LniJ *_S'-jJVI ^ J^’i iu * ' ^ ^ 

UXb -* 1 

^i^lj-LJi ^sLJi 2u.ti^=Ji j-^^Ji ji rayon ^i^i 

SjL-d .-w*i-UI i J ^j-o ^ .(j^—uiJ^I 1— (] * > 1 '~v j 

\ * \^~ll 5L»1_5j 1 - ^ A. J JJLJj .JjJjJJLuJI jJ^-Q ^-A A J X. A -J c a 

AjL-ai^lj A >< \«>«sll jI^aJI £. _ i i^r\ 1 * I f I ^ 1 C. ^j^_jI^_1I ^ ..j — uu.i 

A n.^a l jAi » .Aa_»JJI d> I j jl j ^MaJI 1 \a ( A_i_u^ j^lJI A_j^_u-u_JI 
P- l .Aal l ^ \«^> ^ J*\<-u.^ Sjlj ^k II A_ajIJLo ^j^IjJI 

^-c l 1^.1 1 j ^ j "^ aJI ^L£ <j^L^ 6-° Jj^ 

l^ \j^k ^Lajwj <1884 <l!uj (^jj jLiu j±±j) ^xui_>ja1I 

.1 924 A \uj ^ AJLa-^cco Cj^UX.1 Lj^J 1 
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wiLjVl 


^ ,f jcJuVi J&\ cotton .jui 

^Jl L$_L I JjlJLo *«_sLjJVI >. 4 1 j .(j lr>^1 1 oLy (j-o 1 ( j j*> 

£-2u^> ^ c^Ulj d 

^s. < 1 1 ^ ^ I 1 ^u_i A \ iju I A tu'\ VI ^j-o AV I t 4 1 \ 

2 t \Ufll l 2 ^ ,x/i VI J Jjj .Sjik.Lfi ^ ^-2-11 A -V <*i 2 Vl 

2 a ' a-\ 4 * \ U a I I .t 3l jJ VI A_jl_L-a — > i < *j > A_1_j^_Lj CjI j\ a J 

^iLJVl ^LojVl ^ uJ . a *i >1 aJ1 A^jj^oj A 

3.000 a_L-u j2l-o a y 1 U<aJ 1 



4 ax \aa 1I wJLjVl 

Lol ^L^Vl 4 *2,^ synthetic fiber l^Jl jl -iuUl 

Lo SjLtj <A_ijLi-a_i^ Cj 1 j \ a X \ jl A_iXJ_Jo jjLu«a-o ^-l^. ij\ < ft2c l 

, ol J VI jull! .A_i_x_i_i_UJI ^_sl—iJ VI (_£j_3l A \ * 2 i^ r A I *—I 

. ^jll A_iiljJI olj-JIJ jL^xJlj JLiaJI ^ A-j. *2^ Jl 

A \~S ^ Vl J ■ 1 (pVi^l j » u ^w l A-ioJsLijJI ol 

.LlLj^VI cJLJVIj yLuj_Jj_JIj yj_Ll_JI a j* 2 < ^l l »—iLJVI ^-lc 



4 i . ,-au^ 


?^Uju 

y />«»> t a~ I a *.c l *> l 2 v I wool c_d^jb^JI 

.L^jljj^ ^iJI ^.Lii:Vl *\j4 £y> < ^ £ - 

^ Q L .^11 ^ \ A. ~ . J 

Uj| \-O I « \ 

'Wjjte ; 

4 j 0 j.^.11 


v ■ 









j 2 sjjj a ^."ii 2 \ 1 J 0 c_lJ silk ^i^JI 

*_fll_iJVI ^ J^l ^j-o j-Aj jl J^l 

^Ij 6^ 4 * ^^ .A j «xxJI 

Ja ^ ^ * \ <^> aII J-wJ .e-fll—iJVl 

<j-o cj j*2 , ^ J 1>UI 6JjJ c>2l^ O- 0 
^ \ ^JLl I A_j^_»^aJI A ~s < <j 2 VI 

A 2 r.. A a I j I— 4 —2—^ 

6^ ^-^2 j±j^h ^>^141 

Lolj^JuuiVl > ^ 12 
L^l L ? A 1X1 L>°b^-UI cj-- 0 

cj-°J c-^b-l 

.jl^uJI JI>iJI 





(ojjJO 

2 . V ;Ui i .jLjjVi ca-> u-» -4J hemp ^aUI 

a \ a ^ v. ^ ~ 1 1 A <x> > V1^ < ^ j 2 ^ 1 1 v—> 2^1 1 O i-> cl) -0 | ‘7“ > 2 ^ 1 1 1 * 1 

2_cl 2i^> ^ I jj <5 Lj^1=> a 2^2^ j Jjj-ll A ftj-A ik cjj^2 

A I \ 1 5jL-o ■_*2 a 1 1^ .CjI *—i ft lb v^ Vlj cJ^^bAll » 4 I 2^k .<a 

1 J lj a * H1 1 A_2l /I 00 A i <u 2 > 

A 1 \ 1 > 1 1 jl^db 



^j) lx II jullal 




















































I 



^x \ ih 1 jUUI 

^1 natural gas ^>u i juji 

JaxI^iI ^-cLi ^l l ^ ^ .x 11U1 1 jLiJI fji\~uu j jVl ~ L„. 

• ^ > -4 ^ 1 1 Jjt-^aJI ^ ^jiLiLuj La£ <4Lj j.^.Sk 11 £-l_ljlj cjL&IxJI 

^ AA ^ J oU*b b^JJ ^ C> CjL ilaLiJL^.I ■ w 

. 6 J-r^l-nJI CjL VjJIj S J_^JLnJI <gj_jj_*JI CjIjL o VIj 4 > \ j1 ,,, H 4 _i_»jJlJI 



^oiV L^u^iuji ji ( j£aj ji^a yb fuel j^$JI 

L^_i Lj- j l c Ualj ^1 3jlj_^JI "i ^Ul 4ilbJI 

o^l oljl Jut II j ^ A JjLulj jl J \ a I « U 

^jJI j^jJI jUaAA Jilll ^9 ^I"«^aII 

^l^ii ±=±\ jjfcj <J^Ldl <Ul^5 jVl jaJbdl wUjJaJLuj 

u ^ fossil fuel 

(3^ ^^jLUI Cj I )u ijjJl ^j^JLuxoJI j^jJI *li v< 
(j^jVI *lLjI~ v llj ^ujLljJI LjLLJI 



^ La^ < j ->, 11 J_jUa ^jx. 4 _al U 11 lj \,^>^ ^ jQ11 jj- 5 jJI jjL» 
L > -*- i)kl l fill J-aILuj SjLcI 

.AJLkll LlI^U. ^ /85 ^-o ^ji.^11 jjijJI ^ vKj 



oLilxJI LLLj J^Jjj COal (j^j -v 1 i ^-v al l 

i I JiLuJI lj_^Jj .4.1 1 ^ *j nil 

<>_. > ! .> ^ > 1 1 (£j — v »^> 1 1 6 j In n^ j y ^ ~ j 
AJ5l J r> 11 l j < <jL uI lj ^ 

gT^J"^ .JjLUIj J—>L^a_aJI ^ 

6 J-J^-aJ I 4 Ljj-^J I L -0 / 

4^JjL nil CjLVjJI 
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jUj compressed natural gas Joja.AJl ^ikJl 3UUI ^4 
^ biodiesel ^^pJI J:*Jlj liquefied petroleum gas J^LJI kiiJl 
J5I ULJI 0I3UUI L^IjIj^Ij smog ^LaaU tiUiJ JjVl oljUJI 

.o| jLaxJIj oLa£^JI JJuuuZ ^ L5 aJI VI J^SjJI ejLlual ^ya 

jJbdl J* SJk LbJI 

A_iLL=JI dJ V-$_Aul jl J jj 

U a \ I I VI Uq\U *\ SLiLLJI jjLt«a-o ^^-lc u 1U1 1 SjLj 

11 ^ \ ,n*\ I ^ 1 ^ a_lj_sjJI vjij Ij l_c j-o Sj j oLi-a^ ii > * 

1 greenhouse gases ikiJl oh>U oboJ J^j 

^ixlll .^olLaJI ^jl^JI ^LiI^Vl A ^i -dl ,^-k. 

4 I \ \ > jj \ 1 , ^ ^ ^IjALwjI_i ^ul \*i . ^ .VI A_l^iu-o ^-lc 

. 6 J J^jLqJI 4 1 1 \ \ Uv 1 1 4 q\ U> II ^jj is\*a jLail^Vl j 

alternative fuels Jj^JI ^jijU jjL^o ^ jUicVi 
^1_)j^aJIj ^ t J j i n 1 1 jLiJI J-Q-kjj 4-51 In 1 1 jJ_uaA^ Jjj_»_j_L1 
■iS^ j^5j J^UIj c5^hJI 

4 _i_j Ia I I 4 9 1 U> 1 1^ 4 >,,, Ami | 4_S Lkl I VI 4_5 1 ln,l I j J l i^n - o 

. I 4_Slk^ 



Sjj^IaJI iSLbJl 

jjLx^o ^_a renewable energy sj.\>iJI ^LkJi jjL^ 

J ^r,.~ .^IjjJI ^ If LaJjjAj jl L^jl J-AujLj 4 %\ \kll ^j-53 

£. j) . ^l—oJI^ 4 11 ^ L~i 1 \ lj^ i ^ 1 lj^ 1 i i > i J1 4 1 j J 1 . 1 1 nnxJ l 

jLxAxJIj ^c_LJL^ ^jLx-JI ^^aVI 4_Lj_JI jjLl^-oJI (3-°j . ^ a 11 

. 4 * \ \ U11 ^ L$_> V 





NORT 

CORMQR 


flidl Jbilll 


j* ^ Q ^ 

crude oil ^L_iJi 


J tJJ 1 d__) l—UJ 


^j—o 4 \ 1 C J j) <^nn . l l 

jVI jl-o-cl 


j'f k_a_!i_ll uia_j 
t \ (u 1 1 (^>^4 ^— 0 



4 11 d ?l a t U S jc n.*t 4 jjj_d! 4_j^)~^.jJ I cjI— i-jl^JI 1—jlkj 

I \c ^^A.Vl 4 \U> 0 \ II q\ ^ 1 <^n ^J5 ji-iJI j-o 1 <Aj I jAlLxlj 

4 t\V .\ 1 .^1 1 ~, 1 -v ~ \aI Ij oljl-kVIj j\ \ ^ Vlj jJljJJL^ <jjJjJI 

. JjjiJI j-o ^JLsJI K Cy° k^jVI j^^l ^ 











































i j, 1 ^ IlA—11 3 IoL^j^a 3—° jJj—>1 5j_c ,.laj_j 
CjI Vic O1-^j ^ OI^J 0j (J3^^JI ^ 

.ia^iiJI <_i_»1_1jl1I j) 4_j_»l^jjJI cj> I j jLiJI 

^_A L©Ij~»JLJ J ij l,XU \ \ I ^_i^k 1 jJ I 3 Y I p K j^w ^ ^| 

^Jh^- 11 (jr^ uU-*-^ ol-^j-^JI 

3 -° 


Ja^uJI 4 _kiLlij| 

JajiuJI A.julLj^J l Cj\£jaj Jl j 

two-stroke LjJJI ^LaJUl r .» ^ - .. 

four-stroke L jJJi a^cL^jJI oL£ engine 
^ s^/Yl j j_jLx^ij cjIjL_j_uJI ^ engines 

d)L-£j^-JI 3 — 0 S»l Q *N 31^1 ^ ^ a 1_ a 1 \ ^ " 

l<JJ SA^^jaJLo £ Jr>Q I 4 J 3 ^^ JojdJI A^lliJI 

3 -0 Jji 3^ J-^l Sj-x£x ^jJI 

( 3 ^^-oYI ^ju Ja^iiJI 1 ^ £ 

1—0 J^JLux^ 1 873 A_L_UJ ^ 3 ^ " J j * r -~v ^ 

3 f" i i > £—^=> IjJ—J 

3j)l jJLc^j j \MtII ^ ^ 1 .lj 

.1876 aJluj -La j-iu-1 ^ f 1__» j a 


lfa j . Ai . ui JjLuj^ ji 0V1 engines 

<Utl_LuaJI L _)i>lj-£.Vl i_a I " 1 S 0 pljl j hi II J ■ 4 I 

mechanical 4 j£uI£j^ . ~«i^ a l\ 

i> >xi J i 1 iSLts <3*. 2j^1a energy 

.JjijJt j±la& tj£. A ^"»l ' II AiliaJI Jl <.r.i 

internal ^ui jijS^Vi oi%^» idj 
^i^Vi oL_s^j combustion engines 
.external combustion engines ^jiidi 
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Is^xuJt ^j-£.LjjJI dj^rtl) J.1X 4_di 

(_r^ ._ i-n ..ij iijjdl ^cLijJI ni l 

•Jj'-' Jo^-tL j-Aj i -lo^J^Ji A_jlVl 

^lj~^JIj j^-ijJI Jaj 1 \ -U x <Ajj /.vc- 1 L3J1 U j n.l l 

Sj.iaIaII ^jLxJI cjljLc JjLJI cJLill lajUI ^ 

^jLxJI dlljLc (^jjl li-Ajl 3jl-j ^-iljJI Uj| r,-. 11 


.aI ^<^>^>11 



yiiUI 

3i w >-^-*^^ ^j^ oL£j^-a ^j-LkljJI 3i w A^*^i A*\ j^s. 

Jiwlj OLiijJi cylinders d^Jl ^ .-.l/J j u J ^ 

^ L*> < ^ ^—L^ljJI 1^ ^^ 1 d>l—^ v ^ ~ ... > t s l^ ^a 11 
0 ^ x ) J ^jlj-^-JI (^J oL-5j_loJI Lc (^-iJI ol—i-^^aJI 

.djIjUa-dl d)l^>JoLiJ CjljdLLaJI 


( 






























































qL£j *VaJI 


L^LSJI LaLkii ^ Ji a^KJI jl^Jl Lilk steam engine 4^ ! Jjp^j 

^j i ^ ti l > Laj_> .o^l 4^1 L»ljk*u VI \ jL^ A>f>^ 3>^ of** 0 ^*^ 

.4 *H J- a *j Sjjdll 3_1 j jlj^Lij .^Lo ,^-k Ll j kuiVI ^-0 



^ll^luj dy±A 

d J_^ iLa-uj \_£^o 1816 A_i_uj (^_J J\\ u j Oj-jjj) 

jl 11 ^ ^ j^lJ Sterling engine j_U 

4I I La ^ jjik .*Ldl d-* Vj_j bj-5j f j) j l f-li 
^ .Sjjkj < ^-^ku oV^Li-o \ (} 1L* LAJjj-A-ij olj^-i-ll 


.ftil kxju^JI SjLjj ^jJI 3-1 j 






j^SLJj 4 705 Lux, jLkJI 

(kl^ (^u-a_L2k.) (_£ J-ik^jwj VI \ ^ a) I 

jkj 3 j-z*-o Jjl lA*- 
.1769 Llcu 


C*L£>*-a 

^1 £jk»> J>3^ 3j^i jljI^VI dj^ ^ 

^_A jL=JI jljl^Vl Cj\dLj^a ^ LoJ^ij-ll J^l^l 
ol^j^ Llloi 4uail .JjjlJlj u j k^ Jlj ^dd\ 

Cj~& J \ ‘ ju\ _i_s^ .^__j j 1—^—i—11 cjI—^—a ^^^LsJI 
OA-SJ ^yjjl Jj'^l ol_>JoLsJI ^jSi AjI^jJI A_ij' ^ ;U 

Industrial i^Lu^Ji sj^ili dJi> * l j -u ^-o oijUaUi 

^ oll^Ji > '-~-~° ^LVl ai* U .Revolution 



?> uji l>u ji s i 
































iN 


Cy* ‘jAuJI Laj <AjOI olj-iLSJI itLuj _3 ,iiUaJI JL£*i,i y& light t-y** II 

Ijlj < y£luxA laii ^ f.yJsJ\ Jiili .4juy> ^^.Vl *UiVl Jjuaj <u£Jj jaX <Glj jjxj .l$Jj^. 

ihii ^a-H ‘LajLxJI 44h"irtll yA Shadow gJJ jj (JJa ■ ■"■«j +■'"» c ys ji Aj l... a JjLfci La 

jJo^aU jxiSUlaJI ojLsJI 






*yj*.\\ jLu£j| 

refraction of jU&i 
cj-^ pj. ^1 1 \\ .6^Ll=sJjI light 

l>-° J^-4 

6jlxu-o ^ l^k \\ jl \\ A_jLfl <g.LgJI 
I t—U jxlj dil j Cj Jr^ VI 

- L .1.C 6 <J 1—C. g^() 11 j i > | L "i. \ \ _ 4 \C ^ " • 

(J^-^b^JI jLluSLj VI 



^-iJl aj^UII LjkiJi ^ rainbow ^lI^JVI 

. ^u a< ax 1 1 A.aJii I *V A \*\ t . "i ( f, 1 ^... 1 1 ^ c 

{jJL^ 6J-kLJI j*L_jVl ^ 6jl—C. <jl J_lVl 

^_a 4_51 x-o n j^ 4 .^ ^Lo olj_iki 

Jl. ^ 1 g-Lo S j^..U 3 J-aJLj 

^ lj ^ IJ ^ I l^j ) I1 cj l^$-l ^ I ^ • £•} 144 11 a > ijj I 11 

•j-^Vlj ^Uj^JIj jk^Vlj juAiJVlj 



iXj-uJ 


Jx-aj .a^jLUI ^ 300.000 ^_a a_1jLj a_cjauj g-jo-ckJI J qt> . 

l!h> 3^bflJ 8 J5Lk o-ajVl ^1 g.joJi 

'—- ^ ' ■*■» ^ j g- j) < 1 1 a_c^lu jji \ ^ 148.864.320 a o l^ M a ~ \ ^ 

^Ij-fiJI l_ALugosi ^-il < Ax.jxuJI 6 j-Aj 3 A~\ > ^ jJI U i.,. jil 

. gl—^JI jj~ A " l ^\ \ \ r 1 U 1 \*t~ 1 ^ \*\ l j 


U ^ l^_j c>< ^L :i LlW j_a reflection of light 

^ ^-ill g-juAJI A-xiul c_SjJLJ . A_j O-o jkx-al I jl g. j - A I I 4 t ;~,, i 



4^^JI A_xiLl incident rays a^lji olZuVL *lj i : 

.reflected rays a_^*ui a^Vl Lo ^ji 













































*vaJI 





<iUiJI jl^JI U^. jjj^JL. *>^U ^1 ->^ u^4 ^ jl >° -** >“* 

^i ^ ^ j^UiJij ^loUl* ^ .*L*Jij *LJlj iiUiJi jl^-ll <>j .transparent materials 

jijji ~u, ~ jjo translucent materials i-iUiJi J^aJL jIj-^i (_s-^j .^-Vi ^ 4 ^j '-*>?*■ 

. j.^n -....- Vj 44^1 iiUJi 4 jSf opaque materials ji^ 6-^^ ^Vl 

.Laj^£. 


L fll Qfl« (■ l_-i 


?^-Lu 

L **1 1 \ ^. v 1 1 If ^ ,xj l__j 1 j .o 1C. g- J) 1 1 4 -ujI^J ^C.jH 

^1 a_ijLj^JlII 1*11 ^>-o Optics 

^J_C 

.a_j ^ ti l ^aI^ lA 1 1 i 






2 At> Sjl—a (_£ I (jL? .^-^-11 jLua-o 1—0 £• j^Ali 3 ^- *i Shadow dtaJI (J^rii lj 

Lfj J* ,^111 A-SLuj^J! JlaJI ^ ^ .Silo (jl j >^ 4 

U}j4d ^jSj 6 I -^L^ 1 ‘^LT^ 1 l> 

A_» JJ-OX ^u-oiJI CjJ^ k JI A_cLuj ^ 1"-°1 oLcl-^ ^ 

.J J ACL ,Ji-o Ajajfil jJI p-LijwjVI ^j-lc MJo ^ fll > V L$-»l-S 



> j I» H ^u_Lbl 


































^3Laj 

c MJ a^LLo 4 cl Ull ^yLLH 

4_5LUJIj 4_i£^JI 4J5LLJI L*ut 4_JaLL 1 I \ j j J < t. ^_aIj 

.ilollll 

^Ui.Vl d^ ^l 4JLUI ^ ikinetic energy 2u&ysJ\ AiUaj 1 

A_l-o^ J-oaXj^ .4_i^^^, 4jsLla 4_i_i^ d^CkJLo £■ ^_uj d" 0 0 4_j I j| 

<L*_jjaxJI 6j l j». *JLa .4 ^AjC^uJ <iJl£ ^ If 4t*\ j~v 11 4 c l Ul l 

' ^ * J ^ N 6^)1—U-aJI (^J-O ^1 4 4 d U> \ t ~ 


82 

AitisJt 

S' 

ji energy isiiaji 

JI ^ <n I j*l jS 11 ^ 1 ^ jv i n "v 

i-ijIj^Jl a SI U II 2 % a ll d S I U I I 

iiLbJlj i * 1 II dS I U l lj 
V < j^SJ! ^ SAiiLhJIj 
m J-i jd Vj l g s I a 

O^J! ^ SI U II d t a < 

<j* AsUaJI Jj^aj {£•*■* VI .AjliLj 
5_al_IaJI ^j-Lt JiLLaJI jj-iLa dJj ^ <~ > _«j ,j_JJ 

.law of conservation of energy 


14 -j^i ^iJi aJLLJI ^ .potential energy a-^l^ji ^llji 

C-^jZu\ A_Lol_£JI 4_flUaJI 4_i^ J-aisJj .L^juJsj _**..■> d jfi. Vl ^ ^ 

AS 1—^ i-aj l \ > U l j U 1 J r> a 1_Iq_j^uj a^. x \ 4_lll^ ^ 1 r 

4_5l_laJI (J j>^ ^ ^ ^ "i ^ ^JoLIq-aJI JexJjilJI dj_^JLj I Lo ^5d j. 4 _Lo 1_^ 

• 4_i^j^. 4 jsI_L Jl <U-ol£JI 


iSUbJI JLSJJ 

jl ^ ^ O^J ‘J-^d d-° A_5UaJI j i \*~\ ^.aj 

4_iJL_o_i^JI 4JLLJI 4 JI 4JLLJI J 1 < r.. i ^oj 1 c M ~ I 

1_>J-cl_uxJ -4_J_JjLdl 4_il_Uj 4_i_»l__ij_^_^J|j 4_jjl^dlj 4-..A \J .AllJ 
LiddL^J l a\\ s .LuoL^I 6jIj^ L5 _ld 1 a 1 C^ll 4 JjljII 2 cl U II 

.j_-cu*Jlj 4 _jjjJI ^^Jx. 4-pj^aJIj 4 _ij j.Al l cl Ull 
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iaLhJI 



A i^l « A i< I I d &1 U I I 



qMjlI II jI 

4_uLl&j^ 4-5 Llo 4 v v > l v ^ \ K 1 1 


^yO j M^l l y^u^i 4-J 
4-ojJsVL£ c_5l_ 


(3-^- 0*^1 

2)-C 'A c l U II ^ (j t "V 1_^ 

<4_x__jl_s_a_V < II 4_51_La_II 


gr* *J 

l_i£.^5 Lo I2L5 .^-j^l i/^cj 

6 dJ J) 1—>J« iS> jl 


4 cl U ^ A ^ ~ A. ^ 11 A cl U 11 

4JS l La 11 6 j-A 4^ I 

.4_Lol_^ 4_5l_La ^Jl 


£ \ j II iiLLaJI 

non-renewable ;» > ? w L-aLkJi 
i a *\ ^-... i SjLLJi ^ energy 

Sjj ^ *\ .n VJI 4 a 1 U 11 d (S Ij 5j—c 

6 d A ^ _31 VI ^ 1 C. 4 1 j \ </*> Q1 J a ^ i 

^Ij^JL-cJ ^jl 1 <J_5__j__J (2)1 (2) 4—fil—La—11 

jUJIj .L^ULS Sj^Lo VJI 4^l_ui 

l3^-M c5 j J-^ f ^ * ' b 

4 ^ Q. \ll 




Sjj^ iaJI i§LbJI 

4JUJI ^ renewable energy sjj^lJI ^U=JI 

I jJ < jJllj V jjl_L*a-o (2)-o 1 t 1C. Jj)<^i?J1 (^iJI 

A cl U II J \1 . ^ ^ j .Ijl^^J^ Ijl^O L^-O I d ^ A uj I 2>^ 
(Jio ^IjjJI ^jJLc, 4 1A■!\ 1 ,^5 6Jjg*.j-o SjJ^JLaJI 

4_Sl_Laj 4_g» \ oJ I A cl U II^ 4 i ixi^IxJ I 4_5l_La.ll 

4ilk j A V, J> J VI 4-JjIj^.II aJLLJIj ^e_j^JI 
a cl uII 2 >^^j ,4-j^j^kll (Ji^JI 

.4-51 La 11 (2)-c (_£^i*.l Jl^l ^Jl 6J Ja^JLaJI 
(2)-c pLjj^II J*\a\ V^-C-S 

6j j^aJLoJI a cl UUj ^ jjl 4_5 _j1_ujJI jjl <^>^11 

j,^~\ V^ ■ "l jl“l I , ' \. XJ *\ V 1 (j >1 J I Av V v 11 A C \ \,^-\ 

.4 vxj iUll Jjl^ aJ1_j 


^jJjui (ju Hr*?i 
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0 j^-iA ^,-li. AjjSj £>^-« Oi^j L» jll 


I <L3lIaJlj 2LUIS31 <L3lla)l jru *<L9^1 jJ I |^iLLui ^Ujl>«II 1I aJUfe *iL 


jl^aJI ojJb j ^-vl 




<Lij_: JUI o 




.>_>^i 1-^.11 4_j^ lc I Q 




oj J_L-u! ^Jj ^_u_L^JI £-juc* 

* 

,^j ■ ** -ftl I ^ 1 C | J) ~*v 4 ^jy> aI I 1 ^ «v Ui.i 4 ~v ~ t 
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j_^JI^ wLlaL^JI j K II i y±j <La^UUI jX ±Lij y^j 




^ -y > 4 _j^^JI »_»-c 


gravity A_j_jjL=Jl Sji 


S<>ljj ^jJt La 

4 1 1 L_^_*_a J_J Laa J_*_i! _> J 1-k.ll 6j J 1 ^ H 6j ^ 1 1 

.6 j-LXx-aJI 



sdJj 6^ fJ 

oluU (jl Lo j .a_LoI£ aJsLL=> j j^k\ aI I ^ixl a_jj£JI 

«v*t 4 4 al U. ^J| 1 ^ ~ ol 1^ .".J ^ "l ^k. 1 4_J^^JI 

0 J ' **> ^ A ~ I jJ 4 \ ^ l_£J | 4_<S UaJ I I 1^ JX Sj \ I I 

.JJOI 4_sL(xlaJ I _mK!1 



Ui jkS jVlj 


j w\ aII ^,lcl (j-o \+>jZ j v^lI ciLui-ol 





4_>^fU I 1_^_j ■ - > a "\ I 4_i Lk j ^1 1 J] 6 >^-S I ^ j 2 

j-ij ^ 



14 ,^1 1 4_j^^J I 1 (j ... a > 4 ~ 11 




A i.UI 

.^kl <ilk ^k tfjikl <^i 6^ LJS 


?> uji 








































Jal^ I4JJI AiliaJI Jil> pLui'Vl ^*3 .^LaUaJl Jliil ^ heat Sjl^pJI 
* 11 * VLAti (Jfjjj iJ HSrt; ijlj^aJI Vtm'i . jj'ljn i I I jj& djlJ^. ^yia.Jj ^jLi (^jLlUJ 

(jxi.Ai.uJlg .1 i\j i L. a a jjJuj <1 1 1 imC < j^LauJI v- LaJ U UjjJuj J t a I • U U~t j I \ 1 j l \ a 3jl j *v II a , 1 ^ 4 j a 

.(jOjVl ^J_lc jUAJjJI Sjlj-aJI Jj-U^A 



■■ J-LU3^jJI 


j\[ Sjl^Jl jUi:i jh* conduction J^^iJi 

I I '—> V» <J t Cj JJ) j-uul ia!1 ^ **1 J j v Q II ^uL^LILi 

L;J-> JA-O L . 1J ,< A i < Cj LLj jj^J Ij Cj I j 111 jl u 1 y *\ I 

.jlJLi Q11 Jjis ^_lc J «V*~ / 4 U n. j^j} 


Sjlj-^Jl JLUjI 

ji Jj^LL) j^l Sjlj^JI Jiiiu 

convection jl J_^Jij conduction jiui 

.radiation ^Lx^Vlj 





























L^JiLLiLi a^ L J aJL^L j-A Jj-*3 

.Lo 31^-0 3*. 6 jaxj jl <Lo 3^~° ^ 



I J^JI 


. J^l^Jlj oljLdl ^ Sji^Jl JUr»i >a convection J^JI 
JULj Us Ll£ Jil jliJI jl JjLuJI ^.ua ; 3 ^ ( 5 j!j^JI 

^jlj^JI (J-a^JI ,A_sLLJI AJLo SLoL*. ‘6jlj^Ji jJx*a-o 3^ IJx1a-o 

.^^-ajVl jJIj CjI Uj^a IIj (£^aJl <_i^UJ! ^ 


fcjlj^sJI 4—2k.jJ 1 -o ^ « *i ^ . 6jl J— ^ Jj — * - 0 O*^ - ^^ — 0 i_$— Cwi —- 

6jl—»j ^-o ij jl jIj3-> a^.jjJI 63a^ .temperature 

<<Gjl^ A^>jJ t>° ^ijrt U> ^L^ 1, l 5^1 .L$J>L^L> jl 

oUjJ .Ajjjlj- 3 * A_^.jJ 3-° A_lc j\_xj| Lxlo_} 

^Ij_jI aJ> V-S j^.^ < *j ^1 1 (^jLjXcJI 3 j- 1 ^ 

• 3^J j' ^U-04-* lT* 



jxjUSJI 

6jlJ-2JI 6^J :olU°J^ Sjl^JI 

BTU 1 JjLo .J^llj <(BTU U>jj) 

pLoJI 3-0 J Lj lj\ j-^ A^jJ jJ Sjlj^Jl A^^lk^l! A_^JI 
Sjlj-^JI a_la£ j-a ^jjJLUIj .5 j^Ij ^L$_>j_$_a a^jj jl jAaj 
L ol .S^lj A_j^-o A^Jj jI 3 Loj *LJI 3-o f\jL 1 £j*j\ A-jjikJI 

^jjJl£ 0.2390 (_£j Lclljj a_Jj jJI 6jl^L*- 3 ^Jj^dl 
.(BTU) A-ljLLlj^-j £>j^'-^-*'3 0.000948 jl 


SjlijjsJI ^LAa 

.. ^-...- SIJ thermometerjl Sji^Ji 

A_ut_j j 'll ^ yo ^ ^ ' A a 1^ : **. Q~ .■■! _Lfi ^ .6 ^1 ^ I I >—jl 


'\_yu-ii± ^j'j^ LT^ O' 



^ IjUal^l U J&\ ^ J 6jl (>> 
.JSjlj-^JI ^uU-Loj (^i-ijjJI 



^IjLtuVl 

^l) J 1 ^ 1 ^ radiation ^Ui.VI 

J<n. ^lc 6jlj-^JI ^l-s-iuVI .(A-jjl-C- ji A_1 jL« j! A Ai^ jl ^-0 

,>jVi ^ J 

4 i\j<il L*JiiVl (j-o ^IjUi.VI1 3 ^ 3^ j33l *Lji^VI 

ionizing 3 ^^ : 3 ^>» l> 

3 ^>ll ^L*-JlVIj non-ionizing 

^ Lo 3^> A ^ VI Jl£-Ll 3^ 3-0 A_jV aJUo ^LxIoVI 

0^ > Lo 4 v aa 3_>j_oJI J±L ^LsLuVI Lol .olj3ll 3f^^ LflUaJI 3-0 
f ^ X La I ^ ~q<j Lo jjuJ 3Uj ^oljLJI dL^lJ AilkJI 3-0 
^j a 1 iLllj a-la1xJI (^1 ^£VI ^ 3^>3I ^3- ^Lxi,VI fj Wu Aj 

.CjLil^J lJI 3 _l 3 lHlj 
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£-4 jUaII Lijlt JIjIaVI oj-=^jj ZJj*. j-jJ^LJ jjSjJI j^a. ixUf. ^ Combustion 

.«LL>Lu>a£JI jlj-aJt ' b l "i \ a £^[9 b>Wl J j» '»' "^ (> ^ Jjl^Vl + t \",.... j j, ? ...< Vl 


o **UJI Jljia-Vl 

3 I .3^ 1 ^ incomplete combustion ^iiui 33^.71 

& £ 

jI 3^ L V 3^ 

A_J o UV^ 31 I j-A Jlo 3^ g Taj .3l>i^Vl ^ 1r 
.(jl^_LJI) f xi. l l jl < A j 1 Ij f LJI ,\ a tu <?\ Jjl_^ 

6 j-jft 3!—^ jL_a—uJI ^^usL-lJI 31 j" 1 ^ V I Cjx^j 1 a \ \ c j 

• A aA 1 i-oj a_ ^,^> 1 L SjLu^ (JjZLuj oL^HJI 


£_>jxuJI ^Ijia.Vl 

<■;*“* "> j bi ik; jl L*j^uj jjfLi 6' 3^3^-^b j^ju 

rapid combustion 31 ji^Vl ^ ,s J>a ji J 

O*- 4->j 3=JI bslkJI <^o SCiL^ 31k3 

I-*-?- 6 ^ 1 ^1 "i 'mj j .jLlJJ JL a ~i r .,1 ^_jj_uJI 313 ^'^^ Cj V1— 21 . ^ U « a 

313*^^^ 3^L>^j 1^ 131 3^ 3 ^bI ol^^ri-o 11 31 3 '^ ^ 

Slow » l=r LJI 31 Ip^VI LJ .jUJulj JU SjLc £-^JI 

•bpj *j 3 ». ibjj jic o..^_ii combustion 
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3* 


A ^ 1 ' J ' *V j A * ^ *~ 1 ' tint* ^|^_^^VI A_jla£ ^ J " ~~~. " 

•' ■''' ■ '*’ jl ^-jL>u jl Ljjti- jljIi-VI ^yi ^ jiLw<JI Jjj^JI jj5L 6^ O^i ® 

■(sJj^ j j— oxidant ^>)i jabJij j^ji ji_*ij ^ • 

.JtLilJI * 1 ^ ^1 j^JLujI ^yJI jLia*.VI <^.L^ ''^ ji 0 

•*jL>^ l? ^ ’ J - I J^LsJlj Jjjj^JI J.c.1 in JLxiVI jaj 0 

p j) («~il lj Sjl^aJI Cj^L^l—a_iJI aJ_^_J A— jj —>1 i I I .".1 ^ \ aII ( Aj__ a 0 

. L y^l£ ! ^ll oljUjlj 


J-LSJI JI^VI 

>4 complete combustion j_ai_£_ii ji^vi 

7* c «j ^ VI 4_j_flL^ A jfi^ t a. j J3I j" ^ 1 \ 

O— « JjJaa-a JJ—c. ^1 SjLd J _al _S_II jl j"^ VI 

* / 1 
(J^ £-^lj > i a /S VI L5^~3 ^ "> * 

jI jlj-dl£ l q 1 \»I j 

j , ^ I I ^5 1 k ~t j .l_^_Lo^L_i j 

lj jLc L$_sl^1^1 p-LljI / 

.^UJI jL^j 


/ 


. 






o j^,,.\aII 

jiji^ij^ turbulent combustion vj u.a,i i jiy.^ vi 

aU 3 1^1^. VI A_J_La£. .^_j jU, A a 3_S J < 1 Q Q I J * 

dJj^-a jl jLiJI A 1 C JJL-o d>vf A_c.L_A_^aJI £__«jlj ^ * 

* / . 0^1 



clhi>4 




(^>fJ j$j-i) ^La-jJI jl^ia.Vl 


^i oliLcLkiJi, <|->\a <> SjjUa Sji^ LiJu .^_^_ui j-a ^JL~Ji 31 ji^Vi jKii j,J smoldering ^u.ji jiji^Vi 

AAj_^ij JjLu Jji j ^c_kx^ ^_Lc 





















































64 *' 

zyJzA\ (jA jj-LlI iij j .alj-i La£ a^^auJI j jj-A Color j^-LM 
jjJ J-AJJLJ O j ^ II (j£. <Uul£jLjl jl cLudL^JLAl ^J-ll 

light 4 —<^ii oL-^j^ji Jij-ioi j-a jj —a ^—Lx i—a 
^<a 1 1 mi .^^jjuji ij-A i^iu^ju wavolcngths 

(J^IaI i 1 j j<^\Vl j^jJJI jxi^xj <a!j <Aa ‘LSjj 

a 4 j. r« 111 ^jajlJJ a * i ii l-ll—> a I j < rfW jj-*-* IjJ ^-SLs 

4 i ^ t j^JJi ^jj£. j ' > * j) a^ <^u~xujJI ^_a white light VI 

^5 j-ju -ob-^ 0-° O- 0 £-*b^ ^ 

J ol"^ jlji- 0 J Lfj -0 j<*AL> (jljJVI ^j -0 v ij l ra Jl Jx-aili A-jLfl 
Vl *—a_j_L=JI J^iiu Lr lll ^Ij-lVlj JIj-^I c&i 




6j-A Ll.i.Vo Ijl 


^ 1J U grb^b Jjj^b ^b >^^b ^U^^iJIj 

. ^lAAjVl ^JLc tj 1 ^^ * La_» 1_S l-*-0 ^jl^JVl 







Jj-Lll *Lu-ij ^ iXAAJJ £J 

J^U ^dJI <Gl j c> j^i hue ^h>UI jl j^UI jr jSi • 

j ^ I (2)^-1 I ^j.aj A ^ AI 6 lj A_^^*o 

<Gl Uo ^jlll ^ j±xj. saturation *LL^JI jl # 

LljLfl (J -0 6 ^-JLLo a \ ^-LJI j-<i^.VI ijjS** L>^ 

J^vLUJI 6 jfj .j-a^Vl ^jlll U-° J^=> jl L5-^ J ‘^ » 

^ al^-ft £_i_u-lj I 4 J J^b 

.*^jl AilU ^Li£ luminosity *1 ^aJI 



























jljJMJ IjL^uujI jl.il \l 



1 Ijl (j _> Txjj[ jl t*\-yl 


^ .a uj Ail I ^ 1_ \ \ VI (l^j 1 ^ \ r±A \ | \ > n. ^ 

I * *^ VI *,_ sJL l»j . "1 9 "1 ~J 4 \ m ^_a 4 ^./« L_j 


wLuxiLujV) jljJVl 

^JjjVIj j*^ 1 ^ VI ^-A <=-j)4.^ uj L<aiVI ^jl^JVI 

J^. J<X^k \ LijLfl JjjjVlJ VIj VI i^ya A_j^l_<xiILo jl_Lo 

L5 -^ jjjVlj jrj-^ .^j^ajVI (JjUI 

>^VI Ijjj cjlj^jVl o-o >—J-Aj Lll^vLJI (Jjlj ^Jg-^ 

£—O VI £^-0 j LaIj ) I £J)gg^> ^Jr. 1 \ 1, ^ 1 j, A-k Vl 

■ CjL U_^ JI 4_SjJ ^ J J;LugJI ^jJ jjjVl 



4_i_> J 4 ^ i 


^ 38 ,> JoLHI 



2 IjL^-aILljI jLiaa.1 


AlS^ .4_SlLL^-aJI ^ ^ -V 1 1^ 

^lijVI jjx. laLLJI 

*LfcJ (J^ ( 3 Ai J f^ 3 J ^« ** > O^VI ^J_) <_£ j-ll 
j ^vA..,H » J[ 4 i »4j\ ll—> 4_J_JJ_A j_i£ l ^ \*\ 1J 
\IJVI \U_» 


^_Lc >—>^) 1 ^ 1 1 1 (^j-0 ^AA^JI ( ^ <<ul^ ^XloJI 

^.aJLij } VI g.j}i.AII J *. gr^Vsl <JJ j_sj i *^II 

jx j J?\\ I, jJLs .JJVl (^j-O ^2)»0 4^ ^ 



Lo£ .^1 IjJVI <> j^^JI Jl o^VI jJJI 

Jl (j JVI ^uu£i ,.\\X \ Lo j\c 4_j I J 
^JiL ^J*a (Jg^au^-J l I^)> J L^_u<ijLJ 

6 1 lA^h ^y-j 
J[ l Aixl a A ^jl-^ 4-jlj Ij-OjLuxA 

JLajjaJI^ j_a^.VI JaLi-o 4 x \ im 

Ls-^b 3jj^b Vlj 


^^j-j 3 ^ ,iU | ^>gggl I 


• g r= ^^ JI J 



^>bdl ^xilal 
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5U>» 

JjjVl ^>111 iiAj La >LI 


SJUJLv jl3J1 J btIjJl ^J-qJLuj jJl& ' 2 — 
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•Us 


J^AJ Xo 1 0 ^> A ^OJ ^ I <j Lui_i VI ,^AsJ 



... pl Sjx jjlj 

^_>LJI (jj-UJ La 





>^ lxJi j“ it^i 




£> 


i%\ thill ^ 

^Loll ol jU.V; >c j|j_l VI Jjuj_5 JliiLj Jj-ia. <jlj/Vl 6 j-A A_1JJ LaaSLojj <A_aili^JI ^jlj-lVl ^-o Jj-o 

.^ytuViiWj ^^JLiJIj jjj^lj j-AiJVlj ^=»Vlj ^UjjJIj j^Vl ^ A_kil^ ^I^JI ixx^ Jl 




















































Ijlj jl £XJ fOrC© 3^5JI 

(■ 

jl (jZLa J Lj-ilx La t-yui ^Jx 1 a! <U 
jl 4 Xjjuj j^ J-jjj jl 4X5jl 

JSLuj j*a jjjlj jl 3^5JJ jiabj 1 a< 1 ^ ^U jj 

4uxX_j 4>LsljVI ^5 ^jiLJI .^LuiiVl 

♦♦ ♦♦ * 

3^xJI a ,n< * « jl e.^ t r> 1 l 

jMxlXjijJ jLi i ni juLaJLi LajJlX 

(j Ax i jl Vl .Lu3jlj 1 a j jiA* i 

^-ijjLpJI jj 4j(xUl 3^5£ ^5JI 

(j-£ J A < 1 (jl ^ J 

dlJufe jj-S-j jl jjj-i x-*—i 

.^j-bx jxiLaj 


<Ljj\yLA MJIj 4-1 jl^.I aJI ^5JI 


A_jjLuxLo jJl£. <Lijl j2*o Mil (_£jJLil 
■n (a_j jljl-a V (_£j-ia) ftLaJiVl 1 j_A 6 jU.Jl hh|^ 

a. j j t . i. "> a 4 _jJ| ^IaJI II 

(A-jjljjLo (_£j-ft) AJLjLj 6 jl.Ai.all ^ Q y 



^i i s^s 

i fin m '*'■*■*' _ ^ ^^Bfis . - - . . 



. A^jjiJI 1 j j > * ~ < »> ■ <«*» 

.Aj^jJ^JI ^ft IjAAJLJ .Jt.!!* V 

C^bJI aL^VI y jl A <a'ft\ ^LaJlVl OJ& (jl j Mil (£jJall (j^-aj 

.LtoSAj Lfl <A» vl 

.L^iAxj 61 >1 jjjlJ A ■« . A j“ a A_jjl jJLcJI j 0 11 

t^^l 1 L^}J-^ 1 I (jP> J^ll ^ <i ^ a -l y J^Vl c> c£j-®l cjf^>^l ^1 1 jl 

,a_aL^L i q* VI .\fi. 

(j -1 1 — J > ^ 11 A., A* 1 AjjLtalLo 6 jAj l .ftfl iAi l jLftjj^ jiiJ (j-L^. 

• l—a^-A-> 1-^-0 (jlj ft IJiaJ t^Jj^J ^L» Lo jJLj 
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S^iLII 



4JULUI 




s^Ul ^ L^jVI LijjUJl jl gravity aJUUI s^i 

uj^. ^_Lc aJLHII 5 ^-s (J-ajG .(_£j^.VI ^Luj^k. Vlj ^_yc >jVI 

n j ^aJ 1 <_>j^k.11 5^5 j-aILxa^ j)^ > > g-i j <L VI 

^ a l~> J1^ ^a^I j 1 n <<j 11 1 \ i 1 ^ dxAL^ I—a_l£j • I— ^ ^ J ** I ^ I ^ 

1 a ^ t > \ ^ j j) -*>. ^-aJI a_lj jL^JI 

2 uu^£J\ 4L14JI yil (j jj-lj 

l^ls ^jji j-a (ll^h 

The Law of Universal Gravitation L^j^Ji A^jLJl 
^ ^ Jlhi ^ 

jlj^H . a_lj jLsJI jl aJLLUI 5 jj lSj-^ V I aLa-LVI 

\ > AJjLuxaII £_A a **U P-l-A-UJ Vl SjL^-J t >J-^JI 

^aj Jo-^l^Jl U-OI J^L <_j>1^JI aLLII .^UiuVI 

.^^aIahJI 


.N ^_s jaJL» I 4 J <Newton ^^aa Sj-s-ll & si 

.La p^juj ^jLui_>j a 1 L-*® £^JLll 

LAxj Ij ;; ^LuuVl ^jU 

^_A A^LJI 6 jjjJI cLLk I j[ La \ a (j j I A x i > J^aIaIu ^>aIa L-aj J ^~V > 

\ 9 \ 3 r j * a 5 j a ji contact force juLu —9 

^LJi s^ui ^ ^UiJi action-at-a-distance force 

(jJj-9 (j-aj -La^_j^Axj £_<a jJliLi-o <j*»LaA jUlu, Oj^zt LaJaC 

LajLLa 6^9j AaJLAaL-II 6J-A-lIj 6j-9j LLLIa*. VI Sj-9 ^uLdlll 

JJLJ ^j£. U » a 1 1 6 ^5 C)jAJ 4 V < l \ 1 1 5 ^ a 1U A 9 \L aII Ij ^Ij^JI 

a t < 1 o^ iA>) ^-a j^uIa-o ^Jl ^jLi-UxJI V 1 —oJaC 

1 A._\\f I \ 1 ^ .A» \ ^lj| <*« jl 5^-9 J JAA ^1 41 J i JJ V-l 

Aaa jUJI jl Jlill 6ji JJLA ^ J^-LII (>aj .A_^Lcil^ ^ 

_ 4 t... \ U» 1 1 4 a! | />}j) a 11^ ( 4 v iI aI j]) a 11^ ( A-juu^tj VI 


iHSJIj Jalll 

i \^ i ^^^ajVl a_iajL^. Jjjc aa^aLJI 5 j-Lli ^.a weight (JJ&a 

Lai .Aaa jLJI jlji-aj 4 1"\V1I jlji-a ^_Lc 4^-L JIa J-aIxaj ^^L-ll 

V^ . p- ^ 1 1 Lla SI^ajaaJI SjLJI Aa ^V mass a 1~\V 

. L^_i-Lc ^ja^a ^ ~ I I a 1 1 l_^ I a ^ ^ A 1^,11 ^ajlaa 



di^LkVi 


5 ^ a »r"'" j .La L^AkA ^^ i a > 9 j) a friction <^ll ^ \ VI 
6^_9 V-La w ^a .La^t-<aJLAA J^aa_uL 1 ^Laa ^jxtLaAA A^k. U l VI 

6ji 6jLjj (jasL^aJ L^aj .6jLja*JI a l^ cj 3 a^LJI j^aa d K"^ l 

A\<^i\ 



Sj-jLJI S^ill 

Li^jLk centrifugal force sLjLJI s^Ui 

^ If > .*\ \ \ \ I I .n j) a 11 , \ a"<1 .S^aIj ^1 A 9 l^k Li p-LLu VI 

• SjaIJI 3^j-a 6JXAJ AJiljjJ Lcj^jj La ^ 






I ^XjiasJI L-a Ul^iaxVI iji 

^ ~. a 1 1 i S l ^ "v \ 1 1 ^ I * **“ VI >■ a I I i \ I c. 


^^IxJI ( jxlUsI 
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^^iii <l^lu u ^ motion 

^jJI 4 jin'i I L» t^xij jj_i«"i ^Jj j ^ll d i ic iS iU/i i i 

j* ^J^rt j*J!■*-!• ^ J£ j-xf t- i yjU 

Lg-a^i * -i (j-i-ll i>>jVl "i 'k j oIjL-j-ujj 
La A fr jha ll ^ 3 j ^aJI 

j^. ^L^JI 


^j^JJ lHJtH 

U^-J L*hL^ Jjl JA*t! 

.A_jjljJLa V Sj- 5 A l 1 C ^3_i_la_j ,jl ^Jl ^j_^_LaJI A \ X . Aj 

^kJ l—O A_axiAj 6 1 ^ » V Li ^ 1 -v t a ^in ^ ~ a I | £, ^ T.. 1 |^ 

.A_jjl^IL-0 V 6^_S A \ If ^ VU~ 


▼ 

S >5 

A_i_> jLJI 


A -v 11 ^U 1 i " 

aJLUjlJI », 


£ j 1 <iM 1IJ 4-jJb L^J VI 3 C: J i 11 11| J 4X jxaJ I 


A 


J| J^]o 
£jLul)lj 


(J-OJLJ ^j_lL2». A_jLj a ^ j -v I 1 

<hS Lc 5 j_S 
£j'-uJ-llj 



JiJaj ^jSL-JI £-ij 

JjVI ttpJI u>»L 


6^-iJ I £—o I 

£—A 1—ux\. X. J < A_A V L -ft 11 

.A^JlJI aJi^ 


LhLfcH ChH^ 6 -^j 
J j Jxi JU 6 I A^JJ 

I 1 J A < o A_J^ Lux-0 (J-X-fiJI 6^-S^ .Lu^Ll-o^ J)I^_o ( 3 *-S 

.J-s-aJI S^Js &L^I 


jljjjjl jk> 

J^i. La » ( _y£J La &ji jjj jj torque jji jj jJI ^il 

J>^ ^LS-^ 1 '-^ fj^ ajljj Sji jiJ (.yLj-au jl <jja>^ 

ajj^-a J^aa. jjJj 3 ^* Lajltj.ajjaa^ 

u-Us Sxa.jj pivot point (jljjJ-ll A L A \ j u_SjJLj jJI 

.Nm j :Lo ^^iill ^ uU j 


J^Ll Lo I4-J JUlo ^.iJI LaLuxJl Spe6d a_c.jxJI 

a^-LJI a_cj_wj a velocity aL^ iiVI a cj i-_.i i a \ \ < ^ a \ \ ^ j 

l—^—l A-l-oJjLu A \ A f 1 j-* 11 \ 9 <1 ' A i^j -\ ^ 1 ^n. > 1 a fl j A /\ 

A-f^J -0 L$ -f-S A_a_aL^JjVI A_CjxuJI Lol <A»CjxcJI jl J_Lo VI 1 a ■ 

acceleration ^jL-iJI .l^L^ij a^^uJI j±l* L^V 

• A_^2k.^_oJI A_C^_ux] I ^1 A_C,^xuJI J_»I^J J) ^ 
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* Lr rJl inertia <^1jJl jj <^>^11 jl aJI ll 

.^_Lilxu.O 1*1^ ^j9 ^ I^-ClJ_uj 1_> ^ I 


ij J Jjj-ll 

Sjj^ul! <£ jsA\ ^ reciprocating motion a_oj2 £^Jl 

jsLij j^kSfl J K k\\W 



a_jjjjj A^p^j ^1 jj ^LLsJ ^LaJI ol 

4 a ,^ li . v^ a a U1 * j \ \W 

aJsLuj^j Ajj^.j A^^sw jl ^ ill oljJolJs A_iJJ^ aJI A^j^JI 

. 34 J-JIJ 


2Ltj-«Jlj SJiSJl ^Lsj momentum ^Lsj^VI *jJ 

$-l_j j_i_S ^jS P 6jl_C (Ji-oj j_Aj <1—o A_i_A VI 

S^_S ^_a p p=mv aJjLxJL a_J| (J-^oj>" >j) . 

. a_j_a l_ 2 kj VI a_c. j_ujJ I ^_a V^ <a_1i£JI m j 




d iU ^>J t d < J «\J I 

Jo^j *^1 I*** Jiii> ^ linear motion A^jji <£^ji 

a^j-^JI ^uLSjj ^■ A ~y I ^-Aj ^jiLux^ 

A_ila^JI A^^j^JI J-^..61's. > VIj A_c j>jjjJI "'j 4 jUaJ I 

< A_1jU> A_C j^uJI l ^ j <S ^1 ^_A j A^olalLj-aJI A jU'OI A^j^JI La_A 


^filtA.A , H l(r tilik J/*>^.t ill A A d aU i i aII »»^<i^..''vll^ 




Aj^.j-11 iz. ^JI 


jsii> ^ rotary motion L^ijj Jl jl ^1 i £^Jl 

. A j a A j j I A j A K 3 > j I jj)^k^ c£j-^l^ J^ <*** 1 $ jfl 

A_jl_l J-oIL-ll-0 Taj j dlj^kJL) (_£ jj I g-^-u-J I ^j£. ,JLLjj 
































98 


(> jiA sound 09-aJi 

V3 .oljljjX. "11j 4 JUaJI 

^ Jiu-U jl 0 31 ^ I I j^AJ 

1^1 Jh .£ij-*-ii 

jJbj < .>j-iX JSVij ia-Lujj 
<U_L^JI jl^aJI j >g- Ja~t * * 
uli .i^jLiJIj iijLujJlj 
h jai j j-SLj 

j_La o j ^ 11 JJL 3 _I 

wi rA 4 | 11 J 4 Vi I 

^L-u ^Jlx 
O 4 ^ J-X ^-1 V 

* 3 —^ 0 } u i ; 

.oj ■ ^ 1 I J-LU ^ 

VI ^ 1 c 1 \ a L-a I 
LUjj^ lli 

l>Hj (j-A jl-S-a J-* 

oL^J 0 3 jjJI i-& "i l— 

j fX H o^i/^ 11 LLjJa-x jj 

J_xlj OJ-XJ l AX qLaj) I *aJI j-A 

.LLa [ iuy I 





,-,.... .,..; , 4 a j . .: 1 


oUj, 


-^J 



« - * * * * .. 




(Sj^- 


Ujj/^ H 4 Xjxu 

L$-» Jiiij ^l Jl ^ speed of sound 0. 

jJI A lira ^ 1 C. J-a~i*.~) <jX,V ^jL^-o ^ 

Sjlx OX O ^-u*JI CjLc.ja*i ^ ^r-uS IJ .O j«^>11 6^) 1 C. JxLlj 
LL a_j I L$_> I l ■^‘N < MJ_S LLa_> I ^ Q I ^-J I l—o I < A_J-<J I J I^J I 

qLsLuJI ^Jl JJ j ■_« * J^JLj .oljLiJI 

jl^Jl .^LiJIj A±iLJI j a_>_LJI jl^JI 

jl^Jl j <1 ^ (A> j l—o oLLjd^JI 3^^-* A_Au<aJI 

^ ^ q cJjLiJI ^_a U <LlAxj * ^x. M_J_a jjxLlj aJjiLuJI 

I ^ C' ^ 1 1 * t 0I1 *n. t ^ | 

<j111 j\c- a_cLujJI ^L-o 760 j_Lj 

^aLaXjl —>\<Ai > ill ^j£. ^LalijVI ^_o \ ^ Y \lj 

^_Lc 1 ts\\ A .A_iJ 1_3 lJI 3 -^^- K x <AJI 

.a_cLiaJI 660 j^k ill rc_La-uj 3^^ ^ "I 0.000 
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C> M 





^ J-LXJI JAillfli 


^jJ! Oj) <*""*> 11 JJ jl]\ ^_A pitch UJ < 11 A % lies 

.ASIjjI 3 ^-<U 


^JLUU JaJI 


^cU^JI i LljA-a (^J-C J^JLJ ^_A music ^J-Lijujj-3I 

. A_3L-oLlu ^ jl J-UJLJ Qj)i^>il ^X-LaILoj ^lV\<Q J_J ^^-A J < A_J_J Luj_> V I 
^ 0 j aII j 0 ^ ^ "O A ^ lal—ojl 

u, ^i IJ <A-^-oljjJI ( 3 A j <A_ 


-»J“ 




jj^U l 


y_Ay <o^-^-U 4 _ljLj l j )^n . w i ^_a frequency jj^ilII 
J J^lJI ^ul^j .6Ji^-a <_}_Loj 6J-^-J Qj)«^>ll jIjILaI J JJ-O 
^ Sjjj jjij —a 1 J_^ oj ^ hertz 3 - 04 -lb? 

j jjJi 4. c \ 31 obcJLlLlj <<JLc j j^j a_JL*JI oL^ilil .a_ljUl1I 


,^a-\ \^ 


L-t 2 > 


jLa 


^_aj o 3- 0 i .Aj i amplitude a_*_ujJI 

a.xxuJ l d^-oj sound wave a_ljj h A_^.y3 i d^b ji s 

.a_Lj_sj LjIVI cjLxj-uJI (Jiojj <ljj^ y a^JLxJI 


4 ill f 4 t*t ^ ■ ^-s 4 a t !•> 


4 4i Af 4 i i ^ 4 a 11-» 


JIjlUJjJl 


d-i-^ .oj^lI ^U3jl ^uVa! ^ decibel (dB) J^^jll 

!.i-v J JjJ ^ J-O ^ \ A<<J A lie dB ^iLuA I J) < 11 lr>X <3*> 11 (jyUMA 

60 ^^jLwj-o j\c A_j jb*JI A_jjL^aJI A}~±is^ &J}*- ^ IJ-2*. 

d>l-c.Luj ^LoU dB 85 cjLl^_>VI bo I .dB 

3 I dB 90 3 ^ 4 ^ ^ —*1 JjJ) " 1X1 3 3 ^ A 1J) ■ £-AjuA \—4 jljxS'i VI 

I 4 J ^jaIJI 3 IS j]j ^Jlj ^Ijia Jl c^Jjp 

.dB 1 40 jlc A *tl A jU-k I ^]| ^ <All 


<LiLluj^oJI oVVl 


i^ji 


AJ^U 3-0 A^J.^1 oVVI uJJLlj 

llj 


A_* A. 4 \ 


Lr b. A_jjjyJI oWI ^_Lu-<jy-o SajJlI .A_lcLLjVIj 
LaS A_jlyuj y-o l—ol_i_JI J 1 VI 

, 3 JjX^J 1 j 3 L 0 SJIJ jbLiiJI ^ d^dl ^ 

CjI ya-43 V I A ^ A. a \ 11 O Wl ^Aajuj^Q \ < 

^ oljfJI 3 -o oljld^l d^^ 3-° 


O-^J 


b-ol .3j3^_«iSL«Jlj LS_j_jj_-ojL^JIj 

Jilllj J 4 -ULS a_lx\JLjVI oVVI 

3o J \ C. Cjly-t-40^1 (^5-4^ ^ 

•3^ jl 34^ j' 3-^ VJ^- 5 
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LJj) jt JL^al 


.4A li\ a JjIjxu-i A ij 1 a jjj \ ^_Lt ^SjlIaJLj ^$Lij La jLx ujaj La jJJ 



: <^J La j^a.i 




^ L “ <* u'^J 


.LfLo A JSl^uJI _' < ^'“ I 



.aJjLLJI ^_Lc ( ^u-CLiJ! 
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Ci H ^Ij^l -jx 



A.A.lLi,ajl 

xylophone 
c_flJLlj 4-±ji±jujj*a aJI 
(jLaAsJI ^j-O A_Llu_Luj 

^Ji_l I A i 1 Li^ll 

.A_j_Luai 



S4JLAXOJ ^jJI La 

■ a“^ L^ *■ a l l-k . A Cj ja-a j 






■:dJj ^jJ-=k. j»J 


4 ol Kj J<Llj aIi^ Laj a_i_ijl^> 4 _xjj ^ aJLiLi jLc jI aVI a_j_>I a_Lx_LJLi ^ul_^ Lo jLc 



.^ul^JI ^ J^LuJI £jJ>J 


jl jVl jUxj 




4^_iLuxa A tS ut.t <Ul 


L^JI \<Aall Vj_i a_Ljj»_a L>1 us\<} ^jslLxl! L^J j Av\ l 11 aJLj a_^_j_lZu vibraphone ^ I ji i & 11 

.vibraharp VJ Uljl jUaUL 
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Jiklj ^iLbJI JL£Jjl j-a electricity 

electric jLlUIj electrons 

^i.L oj i ijj .jij^ji jjx jauuaJi jjijji j-A current 

.jJjx j-ujLLII jj^JI <iul jjj jju ifir j^LJI jjiLlI iuLj_j ^jlj^iJI jIjjJI 
4.1 mSaJI j L Va^ 11 j 4 -LJjJlaJI ^ Lj-A.il j\Ia> A jL^jl ^Lli) ^LjVI *>j-A Lai 

OV VI Jj.3Li.ujj SjLjVI JJj Laj wl ij j < II ^JbLujjj 


OLjjIaJI ^Ljj^^JI 

Aj (£ jJI II Juj^J Lo I ^ J" ■ {JUA I < Q ' A « y y U 11 ^jj 1 .A J f.\ 

6J-jLc cJjLu*| Lung.VI Jj^Io ^yC. LlcLoJ CjIjLujL l i x \<n[ 

(jl *> j >L>j^-£ ^Ia^-aLL j-c.jJI (jLi till . Jj»_fl Jj —i ^^ *> ^ ^ I a>M I 

^j-C. jU ^Jl jl I ^Jl A-a aC. JILLlj ^rJI Aa-\ A11 SjIjAJI ^11*1 9 ^j[ \ * \ iL 

.lightening j^Ji 





m 


jk*- 11 


electric jL^Ji 

UlUl^ j-IjIj sjLc current 

cjI^IjJI c-LlLm^ .a_jL^_> y I A_jl jj j_a 

1 Aj \ C JaILlJ vJL! ^Lu I ^yO A^U tj^ll 

A_ Jo \ _ “ ' y ' ^_> I_(j ^ 11 j I > * 11 

^Uljj <CjIjJ^-aJI JI 01—> j l In \ 11 
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Sjji Liu. ^ fuel cells j^jJI L>iU 

LaaV cj^LcLLaJI n. 1 «u*j 

J^LaIa 6 p> Jj- 3 jJI 3 s 

^Ila£ ^Laj^I jJ^a-S £-0 

iijLij 4 £JI SjljJI 

electric circuit sal^JI s^iji ^ ok*>£J)fi JSia 
series circuit ^ijili SjIj SjUI <> 

J_-aa Sjlj ^4 ^1 jjLli Sjb parallel circuit jaJI sjjj 

^jl^lJI Sjlj Lol fjJxuixalLo J\L \ jl Jl^lll ^_lc l ^ 

Lftjl^i Lfl-i-fl j k lu i~> 6>j \J 

*L»j 4 £JI (j«Lia S,a\$ 

^ j_j| kilowatt J=IjjJ_i£JLi 6 jl—c ^ ^ q ~ 

.watt Lij 1000 



^jjLtojJI 

aJsLL Jl a_ijI a_sLUJI a_1axuj battery A_jjUa_JI 

^jjLaCoJI ^yQ 6 jlc A^l U J 1 £_LL^J .*L> J$<A\ tiiljA A ~ \ a <A_XJ>La ^ 



33j-^L9 jSLiilL^ a_1aIaJI 

O - ^ l I! J J 

^La^aJ oL_)jl_In i 1 1 I j .j <^nl \ X II 

A_j-oj^JI d>Ljjl K ill 3-° IaJa A al~^ a 

J5l3^Jl oL>jl K \ > pL^-ljl^ 6jj ><11 
j3! cjLa. 1—i.u 9. ,n \ j^«~. li \ ^ill 

.a^LJI 





44 Lr Lp ^l ^ static electricity a^LJI 

I-Lja-a 4J J^a ^jl <La^Luj^ a ~ > 1 ^ a^La^J l A \ h.l l 

3-° ^ \<^n dllSLajj .A_Lo t _>J^-J 

l^-o Ja_uj-aJl i s j >Q * ^ 1 1 

l, A *N «u_sl_^JI cfjj_s_uj 

! t s l ^ Q > A \^1 .>.1 1 fi.1 ^ K. 1 1 
jl £-2-“^ ^ x ^ ^ ^5-L^ 

6J—4 (J-L-o -A \ <Sj i^n 

l, <<u £—1x^5 (^f. ol—i-L^xJI 

J_jjj jlj^Jl 

<(Sj^ aLlLI ^->4h 
a4j ^ ^ 14 6J-A 

jLaj 3^^_j V aJi^LJI 

•U^ 


» V - 


kS 


ojl.,'"'xil jLiUIj j4~i<>iaJI jLlUI 


direct current jAL-Jl jkiJi Lu» jLaJI ^l^.l ^ 

alternating jjjiJijl ^ In Q \ aII ^1» >^1 ulJI j L^JIj (DC) 

jaiaxu_oj ^inii t^> jLh j-a j-aIxuaJI jLaaJI current (AO) 

jLiIJIa La J-OJ ^aJ I ^JaOxi ^J1 A±Lol 3-° ^5 .j^l J ^>1 n. tl 3 a ^ * 

^C-AjI ^AjAkJLxaA ^_aJI *-ll CaLajI—LaaJI J “• ^11 

<_a^ 1 v \ ^vl 1 ^ La i 11 . A_ixu-AxuJ I La ^L^J 1 j 1^^^ I Jl* L ^^ J^aJ I ^ > «1 -x. 11 


• 6JJaa (Ja-^lj-^ 3^'*^ A_aL^a! JJaa jjl jLaaJI j_A 

OIL L-i ^ ~N- | J A t ill A j ill 



(a^J^Lo <^L^jjLll-o jLh 



d 1 11 \C II A \ A, I n H 

j-LuaA ^1 aa^UJI electric charge ^La^ji i\^t.w 

CjLa_i_uxaJI 3aa Ij-fll ' "' j CjI-J t, > V1J CjI—J J —1V I ^jju I_J j_ 

negative LJLo 2\^t. :o LaaaJxJI 3- 0 3^^ ^A^ .a_^aLzoaaJI 


4 JLJI a^jji positive charge k^j-o aj^j charge 

3^“ ^3 - A Ca l \ ^Ail Cj La^A V I jl ul 1 » <CjLa J) j"^ A \ -V t, 

^- 4.311 J ^1^^!^ 3*0i^JL^ l iA> i 1 ^ I«n* \ > A_aaA!-a LoLua^.1 c^IjAa 


. A_aa 1 


^ >.^ > i ^vi... -^ n 1 a j_A 3 k 





<LjuL*j4*L1\ olh \a!\ 






^a* power plants oLk^ J oLk^Jl 

^Laj.^ *\ 1 1 CaI In^k^i (^^AVA .g-LJj ^ ^ 11 JaJ jJ l J ^ ^ *i > 3^1 _o I 

4 ^La^^JI ^Laa| Ja^I 3 -o Jj-5j-ll a oljJj-o 

LlAaI 3 ^auj . J j LaaJ 1^3 SjJjaJI ^La^^JI 3 

. aaa^^-I I oLajLLaJI AkLxu ^a 3 ^ ^^1 1 \ > 1 3 » 


^jixJI ^uiLI 




















































A i,,, 


^ ' a itn tUl 4 4 aJI d \tj*[ a * jl^-dJI jUidj .g-Liuj Vl oi-f^ ^-Lx SjjiLll tTidQ nStiSITI 4 uuvlol .\X dJI 

Lii ,j£ iu^ 2 k iiujij magnets ji^ji <>jj& ^Luui ji i j ji ojjj 

lodestone j^ tui \* a- i jxj .jalaH \ x * j \ jx iiidi vi odix.ii.LdJi^ j£ lut^ jV^AJi^ 

d td l \U,^Vl dU Vk aJ 1 \ ^1 .ii iUl \4 aII ^ djjl Vi A \% \ ih 1 <a JftLi* d 



idijj.dl oLcad-b JJlaJI 

oL^Llii-o temporary magnets oL^LjcJi 

.^^Xl O^uj-ilal—dLo ^-LjLj 4 1 ^ * <^s yi LjX. 1 \<^> 1 ^ *\l~>\* .a 

4" q^ ,i_.^Ul v4 ^ .JLlI jI^aJI 

J< % 4 t... \U«. 1 >k a 1 1 1 ^ tI -x \ a a t 4 \ a ^_ a !I dj I ■ «« * L 1 \k ^ 1 1 1 ^^ 1 L a! | 

permanent magnets l^Ul j .s aaa, 

6 JaJ 4 juaj-Ul \k.all 1 ^J_C. Ia_aL^Ii ^_lJI d>\ uj^ Ul \ X.all 

A_jV-L1I jLxaJI j Jj J-JI a _1 Xjj <6J Jaa ^a£. A^uaj 


,4_Ajl jJI 4^tu > iisl— l3LaJI A_u-^LXj jI_Iaj JiJI 6 -U^kjJI 



^,,.jUI .4*11 JiaJI 

6 J ^ ^ f < 1 ^ 1 a v Q ^ .H t U> 1 \ 9 j\ J \" Li I <xx * L 1 \ 4 a 1 1 yj 

^±±jj magnetic field ji^JL Ad^>Ji sjui 

JI .4jA_La-i_i-a Jo^laX yujyi ^u^iln 1 >k a! ^ <<j_\I n 1 \ X ^>11 I 

La_1^j .4 j )lr> < J \ C. \ Xxt\ ^ U1 \ X,all J 6j_Si 

J 1 ^ 1 1 1 \ \K a\ y . ^ .XJ t U 1 \ 4 a \ I 4 la^w 5 o J 1^ I ^ l \3t^l l 

jl compass a I»^>j_JI ^L\^l_> ^^o-ilal \%a\ ^>k ^1 1 J^li 

.iron filings aj^JI SjI^ 


jh^iUI \4 A JI 

^j-° '4 a^ ^u^ij jl^jujI magnet \k^ll 

J/M 1 J 4 J .XX J U1 \ 4 a! I ^_ ...\ U1_\ X A U ._M —II 

La^ . jV>JI jl J_j j-^jl ^a £?_jl^dUU ^y£. 6jLi£. ^_A CjI uijlnl vk xvll 
dll j c-fll <li"i *\ I LLI^ajj <L^_jj_jS ^.S 01 la l \ XaII ^—il — i_a_j 
4_fiilAA OLuoaIs IJJLaJ ^iJI ^aLujaJI JdC. jLdlxLi 


jl jiu jh iidJi jldlaLII 

(j 1 1 lr> 9 ^ajJal—xi—a I 

l a ^ j 8 jjj)*\ *t poles 

^ 4 JM1J UI -JuJI ^jXJI v k 4 ' 

, .l~. a II 1_ a A l A J—luI 

.^J^JlaJI v_j-L=a_dJ 1^ ^JLaiJI 

._' 4 _> ...\ U1 \ 4 xnII ^3 

ji jij-^Vi T f T ; Ml 

j_ll-j_J_J J <1- lA*-1 

okULi .ol ^ >1 r^All 

(2^-aj ik. a! JLauxII 

^J^AJI i^jUall u4^j ^jl 
4 \ < \\IJ ( j -^.1 ^j..j U1 \ 4xr\l 

. JLaiJI 4 \ l~. a \ >\ \ 


N 


/ d * 11 v 
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cJlP 

ixtl 


^ SLa^aII a_j.aj j-zsJI oL«-ijLxJIj ^aujI^-aIIj 

.jl JaJI 6 j_A jj-O ti a\\ | j| 4 \, ^aJI 6j_J i_> j_i JAA 


<La J-J J "nJ I a 4 i i i 4 U 1 \ 4 A 11 

^Aju ^ ferromagnetism aaja^i a^-ULJlJI 

£_u«aA .^aIj J<[ i*i j A U v x ^_uaj j^l jI^aJI 
j^-lc jl JaJI & j_A JaiL^A (JAaIsIaJLo jj-O ^AjjLll_A (J^AaJI J JA JaJIj 
^AaIa jj-C l_AjLa_J jlAJ jjl JJLA ^AA. <JaVI ^Jl 1 \%A 

.(joaLLjlJI 


p| t i « 4 t^ l tf A 

. ^_C I ja-J I <-l Q ^ Aa jV^jS jl AaJaJa. aljlj 1 >4 ^ j.^.^ I 1 

.-A-ta-fl ^yQ Aa iiAuAJj ^Jtljjjl diiLo (Jj-ta L5"^ \4 ^11 dlj^.,2 

■J^j\ 

jAjAfc. jj-O IjaIj (^uaJo IaJLaJ I £_Sjl ^J-^aJ I A_J L$A J < jj_1^..3 

.^u^la-JI ^L^aVI Jaj-uaaJLa Sj^-3«-JI ^yO VjA 

.JaJa. j^ya J-AujlAaJI JjLc.4 
. JaajLaa ^^cIja tlLfi-o ^j-tc Vt AJLijlaJI 6 J^a.5 


AajajaJI a jiujUl >» aII ^Js 
. 11 t ^ 4 l... till >4 aI I j ^ Q ~s- II ,~11 ^ l_2k_» I \-v 

3 ^jL-u^JI Aiuivh LixaJI 

paramagnetism ^^luJjLJl J aa^UaJI 

4-IaaI l ^ Xua-ilsl lit A -UAl^JI ^JjC jI^aII jAx.I 6jj5 ^j-A 

^^aJIj j}jl_a_A]l \ \%A jjA *_ )j^J\a LaJ j 

( yA A_1Aj_S jjJ)^ ~) jjAA* A J % \ iS*) A \ t*l\ Ul \ X A > j_A_A_A_J ^J) ^ \aIV 1 
.1 ^ lC. ^.jUl \4 AII JJLjI I jl A _iuajl-al \i>.A.ll £> j-A L^A^J J < LaJla 


Sj \4a pi ui ihl \x A 


^1 Aax^aJLo i^aI^aVI ^1_SaV ,21>1 \4 aII ^uljJI ^JaJLuA 11^ (J^aJI (JaLuj f 1 *.v^ll j (JjLLaJI ^II ^JaJLlua 

Harddisk LJi^JI Iji V I ^ 1.C O i-O ^J_3LaJ I S A- 1^ J (Ja^-uA Cj 1 U L.1Aa] I ^ yl^JLuiA^ . AAA JJL-O £“ ^La^uJ ^_Lc 4-1 Jilt V I CaA-1-1A-1 

y^A |_ua1s 1 t < /\ 11 ^ . »Ja I^jA I i 1 AajuuaJo^^i^J I i ** 1 1^ 1 _uj V I Ja^^aJ A^*aJ I A ^ ^ |_!i^j | Jj ^xujJfi I aI | ^ <[ * ' \ C 1 1^ 

... Ca Lixu L^J 1^ ^U^HJI ^ j (j ^ I j .~>1 f 1 U a II ^ CjLx^IjJI Jlo oVVI 1 v a j LlcIa-ias 


A-JjaaJo Lli-a 6 jLujj ^J-Lc. ^UOJ jLla-fl 


>_ >jyu l.-^ll 


^jixJI (jxt-Ual 

































1 


A. J / i . f. 4 jjCt| 


pi mjhi ~ii> ^11 electromagnetism j^.cmi 4 j.ujhri« ji pU^ji ^ js^j 

j jjua ^uiLLJI dUxuVl ja 4iLiJ ^ ^Lr^JI jLiUI j^aj Cjj^ nuU <Lj-iLj^£ ^LuiLs! tu 

.LjuiLij^ I hi jUi \4 a ^ jj j jjlaJI IVi* a~i 1 nu iM t* a jJ Lclc 


SLajUj^ 1 <u itoLlXA _$ *< 

1 4 < < « 1 ( 1 ^ ^ V 1 I ^ 1 A <<I A ^ < vA I # "] 

<^xud() a_ 1^_U dLjJLuj M_aJ l_i LLLi-o 1 _jl_j_sj 

^11 A_a_S ^ya A_AjLL_aj viLLtu-o jA> >j 

.jjj^JI 5 jIj 4^ ^I->1 ^11 g-LLuVI jAx D 

jljJLo jLajlllaII ti.11 iu 11 ^Ut ^ .2 

t.‘ .1 1 tu 1 I V 4 1 > V . A v *t s l_^ J jj ‘ V "V I ^dUJ 2 0 

.A 

a >1 ^ II _\. ~i c .s ^ ^ i^iLLujJI ^j_d3 ^u20 cJ^)—> .3 

Ij)..^ A-jjlla a .1 La clLLuJI ^LaL$_) (J-usa^J .4 

^2.5 

^iLxJI ^ .(^aIjL^JI 6-* 

,^3^^ Ia_>^xLo A_>jIJcxjJI ^_1_iL^_1j 
.LxaLaj^^ 1 \*a cj.x\j^~> jJa dU jj -5 

S J Ij4 (J-° 4-jj-S jLuid! K IAaIj I JA_A .6 
.aJ j)(j \ l ^ Uq" \\ A_sI 


y-LiLV^J J-IJU-U.Jl 

Lfilaij (*1 \\) <jiliu_A (2 jI ^La^II \ t aII ^5Laj 

A_a_S g. La j. ^ 11 3-^ ** ** i ,<L^lcJI ■_» (^JJLa) 
jLiiJI (jV lK \ a aa ^La^JI 1^1 a x aII \ 

Cy> L^.jj-<ul J^iuj dLJI 3 -sjI.a c£LJI ^-aLjj-^JI 
^jLa-o ^J^k j I Jl±2 Oj^k > jLa^u-oJI JjLIj I 

^ J^k. 'idMii ^j-lJ I CaI <.g_ll~)l AX dftll . A__i_A_S—0 

1 ^ ijx ui~\ ^ J A_ajIj .~>1 Ul \4 a 'H'l ^ MU I 

.La jLslL^I 





















































































4 II 


^A > j -v ~ 1 1 jl 4_j_LaJLj g-1—I _uJpLij^ll 

J_a^ electromagnetic induction ^<A\ 

\1 .LpLj^^ IjLaj ^.xIj.1 pL> j^JJ 4j_al_j jlj-o ^-Lc. ^ i *a 

A^jj^JI ^Jilj LdLo < 4~iL iiiluj ^ M*.ilr> l. lAaJI jl \ \W 

.^iiJI JL, f LoVl 


^ * 1 ljj< II jAAjJbl \xaJI qLaIj\~i*oI 

electric 4 „ v ^ ^*01 ^ ^J>1_^ ^ ^ If ^^■ULaxaII ^jj^jlxoj 

oVLJLilj ^LUIj ol^MUl JJl^ ^l motors 

l \c j) A_Laj|< < A^ll I ^ 

transformers j^Jl ^ ^L^UI ^ 

.AjKl^aJI a uVan. \a A_JflJ^aJI aJLjlII pLj^II ^ill 

^kljjJI^ jJLcA\J U C II J\ \ ,1_.~ ^_S ^juJ-Ul \X.all ^JjLJLuaJJ 

\c \ aII^ JUJIj A_>jl^VI A^xuJI 

j\-^ Jio C->I J 3 l^ 5 s a j \l~> \ »Ajl aJl-o jxalLuuj 


oIjJjaIIj oLS^aJI 

d-A*_» 4 \,/. \Uj^ ^ I I I. \ t A ^_lc A * \ OI I J Cj I d_AXJ 

Jj)^k \ Qj^w i Lj w> 4£JI jJ^-oU Lx-o *** j I I 

1 ^‘m i a X i \ 1 ^ >a 4^5 l I a \ \ L> j4<A I AjfiLLJI 1 ^*CII a!I 

A ^ 1 \J ^ ^ aJLLs ^Jj 4 \*\\ \ 1 *\ \ ^11 AiLkll ^L^UI jJ^JI 


^-uaaIsLajl-o jJ-Lx juiJ ^.a ^j 4 ^. 


^1 dLJI AJUJ 

.solenoid a^^jL 


jJjI jli J^-jLa 


Michael (^IjIjU Jl^Lo) > *zr^\ 
a^uj ji c^ji Faraday 

^_Lc A_|J~-k~> I LojJlC 1831 

^IjljLa < 4 1 tju\ l-»l \ 4 a 1I d a-JI 

1 ^ 1 I<A 1 ) A_J_a J J A_j lj)UlAI I 


^ 1 ^ JJ 


4_a l a 1 


galvanometer 

1 .AjjULJLa ^Ijljli dlj_2k 

_s A__lr> tij VI (J_ 2 klj 

JLujL) t 4 1^11 J) -k )J —oVl 
Cjj Jn. ^11 S^,xZu^ dlj n> 11 ^iLaJLc ^yj \ \ls> 5(J-*-^ t-AA 
^x. I cj a a j ^j-uj U 1 > 4^11 a£^ .A-sLaUI ^ 

^1 ^ ...,^-vll A_i_jl_fLol (^ljlj\-S ^-IxLujUj .LlAjI A^jJiJI 
.dlj-2iJLo ^ Jl^> Jj JxC Sjl J ^ jLxLII o^k 


<d \ , it \ ^ *C 1 1 I 


dLJI A_al_ uxaJI j iALwJI ol_a_l jj_c^ jl _i 1 II a j jjVt 

J < 1 \4 aI I J a^kl I 6 JI A *\ 11 S^j&J I \ >4 a! I j 

■ t-ll/xill _a j-a j ^ jJI jLklJI x-a I j^la >_ ».»aj\ Wi 

+ 

































cann ji>a ^ conductors jsi^ui 

juu i Lajjx ^jUj^ ^ II jLLUl 

giut.) jLiUI JiLu 

j-aj <Sjjjk CjLj^jI^JI ^Jx 14-il^l^l 

jxiLaIII iijjJUaJ! Sj i^JI JSI^UI 
<uALllj o-AjJ iaJV|j 

^ insulators jji^xJi 

jLlUI « fUxuj V 

Lajjlx ^ H 

\ 3 JbUadlj j^ljJJL£ 

.put 1 3 


ei>Jl ji porcelain d^j^Jl 

.. 0f~^ d-° ^ ‘ u ^o Jjlc 

f j > i ,. \ j ^ Ij 3 -JjIj_^_ 1 !j 

jlj-JI d - 0 o^Lujij_JI^ .jLuu jIaJI^ 
£_Lu«a ^ jAAuJj (^j-AlJI 4 L <>yl Jl 
^ L^>jJ Jo^LaJIj a_a_sj^JJI 
£•_a _Ladl^ £J_ jLJI 

s»j___:£_ Ij .4_j_^ .^>11 CjI 

•Jjlj^-ll J^l d-° MxuJ^jl 

cj-uxaJ^c 4 ^LsLi qiaij 1 Sjl—o semiconductor d 41 \ 114 vr,, 
d-£lj-^ aLjiJ J^Ij .J^jlI] jl Jill) L^-oIjiiJLuj I d^^j IjJ < 1 _iK aJjLc 
(J^ l^jJI aLLd d-° j .L^_i d^ A J d-° aJlJLs cjLa-o^ 

,^^a-ojI£L 1 I jj m L.uj j \jj^$ ^ ^hLojj^JI j dj^j L... 11 

cjLoj_LaJIj jj!uj ^\jlJI 6 I ^ \ts> ^_s d-^ljLJI ^Liiul ^ j^JLuj 
^_jLsJIj jLslLJIj ^Ljj^JI SIj d)l ) >*»L^JIj a 1 **<L^JI oVVIj 

JJiLu^Jl j A_jj) 1-01 * il^p 







jLaJLU £ J-A.^k d-^lj - 4 _*-oll X X> J X *> 


=k J5U copper .^Lj^ji 


.6jA-C rc_ 

dj-U I 

pLJIj L-j^lJlj jj_ 


a_»V ^11 




ULJI 




d->Li d J -*-^ j—-^lj-4-^lj 

^_d| A ) ^ .*J d '-lu- ^ ■—>^k <*al 1 

d^-i^Ll A_1 aJ J_fi J A 1 1 S ^ I A x \ Q j dJ ^Luj I 


dl^LujVl ^ \ A " ,,> \ j) ,^juu£Lj j I 1 41~ j dl dj ^ 4_Lo A_LL c 
. A_ijl_j j fUl oIjaj-aaJI £_uj Ij dLL_» ^ lc. a_u*jU^JI 


JbLL^JI 

d-^dJ jfanj aj>V rubber li u^ii 

I 4_JLc a jK ljJa d^^ i3^^i c^LlI ^L^UI jLaaJI d[ 

d^dA Lo IjLs d^Li d^uA^I ^.xAi^k db .LLa^xg d>3^ 


f-^ ^ gr^^J fl ^ 1 1 -‘ '» 1 1 

4 J ■ * > ^jl UA >VI 

Jl A^LAd ^ I^aa^ 

^J_A_a_aoa dJJjJ .A_jl_Sj 

a_^LJI jLLaVI dj^ djo ^ ^ j 
UJa op. <l ^L w> 4£JI jLllI d^ 
d> b a A -> d^i^-ll dj-^^LH- ^ -^ 

jl-A-A l ^ > JAU dJ^L_wjVl_J 

d-® ^ J A-iial lr>^> cJjLkfi 4-ljAjl 
.A_La1_»^^ 4 a \, ^s \ A_)L^3*^fl A 





































CjI j\ jJI u j ^}' I ^'. vsk^u i j .aAj j^JI (JjLuj^JI >> <,Jjslj-^-ll aLj-ujI ^j£. VLLa Silicon ^^fLJL-uJI 

^ J^JLuj-l JI l_J_l^jx»l_a. L^LJLsL-O £jjoT\ A_ll (_£ I J-OAJLJj .(jj) IJU\ ■■ j tlj~ ll) 6jJpk»<dl 4 U v v \ 1 1 *\ 4 Q I 


. ^jjj^2 '^^I cJ^ -0 lWjUI &1 uJ ^j_ic 4 _i£LLuj^L]I yU 1 I 


^jJUu^ 1 Lx.a 


(jJ > < ^L >, * i 


jsi^UI (j£. iiial 






j a<^ VI 1 a> > II 0 

~' t alj4 II 0 

jZjl julji 0 


4 ,^a 1 1 0 

^uL^JI 0 
*—u& jJI 0 

Vj wll 0 



jV jiJI 0 


4 »jLujj^JI 



^Jl£> 

superconductors a_^UJI oM^Jl jl jsi^l 

jij J^a jll A-oj1_Lo A_jI (_^ Jaj V jlj-o 

J! (l^j* -a) ^Jl^JI J 

.1911 ^^UJI Jil^JI 


Jjt^xJI (jx. djial 




,_sL^JI 3 U a II 0 

^JLaJI jj^JI • 
yjLJI 0 

^IjUI • 
,I^JI • 
^uUVI • 
^ULJI • 


E^' • 
LLLJI • 

0^1 • 
.-■la- VI • 

Lti.La.3JI t^L^JVI 0 
^jiLojjjJI 0 
<_Q j I I j I d-tol ytcjl 0 

joljal • 
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Jjl I jail 4^JjJfcJ 


SjIj ^Jl ij^A^ jjjL^UI ijA LSJxu la-ij-i OJ ^j La jJJ 








^■i 



.L>jLL_lU ^_jJLuxJI >_q j UU > j ^ *v Vl dLLuJI (^Jjuss^I 






































Ill 




Sdlj-i ^«jJI La 

■ frLj^ll <JiiLj ^JU l ^ \ 11 ^ l. Lu^aII 



IjLa 

.AJjLc Sjj-aJ! (jV ^*1 ^-lA_i V 

SdJj OJ^ jsJ 

aJjLc U <g-Ljj^H ^yxul ^ 1 II diluJ! 

.*Uj*zn 

.La^ax jjj-LLj jLaaJJ ^c-a^uj SjLa ^_a L-aLiJI 

.1 4 -ia ^JjL^ 4<LJI jUlJI 3_adJ ^jL^j SjLa j_a JjLxJI 



^ Uj 

. 6^^-aJ \—> ^yj l "v \ 11 dl 1 uj L J ) 1 «*j I 




^1 4-JlsLiJLi Sj-aUcJI & La ^x.Li y ^11 j Lilli L^JLajLLaJ ^LoL^ Lil_ix jl^-aJI * lz a 4 «a a-k \ ^11 oL^jj jlc 

.AJLjLaJ! 4^ L^j aII 


^^JjlJI jxi Lb 1 
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JUl 




J- 5 ^» 6 f=^ j±*- fX_» 

,~.l -ft K H ^ J % "y ui~\ V ia_jl_uj^_i jJJLujj Jl 
AJlI ^ ,j *7u\\ jJlC- ^jJI ^J-aiuJ j 

4 _vfl ^^tJI ^J_il_3Lxll ^Jxalj ^jJI J-m.2 Jl 

jVin-S. I I A > » I ■ " I^ .^N I I A 4'U ^ 1 **ll^ U> t I I^J 

.<*UJI jaIIIj ol-^^^JI^ 


UUI 

O I J) ‘ ^ I J^j ^ lc l, ^ A I,,\ ^ \u .I > ( l -uj I J l->^> 1 1 A_1_1xjj^ A.*JJ I 

a_jl11Ij .^jxVI J| Ljjl£_alj Ljpljl 1 ^ j lc t_ijL*JLo 

I A_j jj ja-Js AJlDIj . A_i_a LiJj I j <_>_c l A.l.rk VI £j_aJI A-|^-A ^ i J 

A_j Jl , x 11 ^_S J£Liu_> JJ> Li-ill OjJaJ JJS j . £_aaj^aJI Llj 1 11 

L$_» J CjI a^ a A j A i~n <.u i Jj^-a 

.1 jaIxJ JSVI JLJI l 4 ^j Jl ^ jaJI 


jjLJLj i i u t communication j^oi^jlji 

Luljl jx jj \x \ II ^ Lj jxLuoj j-Aj qU^ lx aJI I j "tUI i > 

_4 1 " ^ a Jj \ ~\ <uLj j-uj-lJI J-uoIj-Lj . j-jjJi.UJ Ljj ^ ^1 ^ 
JLi jl .3jj&Lulaj S^ljij ijQSj ^MS ja JjlJaJI 

.jxjL-LJI j —a wLXj) Ay a j±j jl j \ ^ \ iij j_j_i J_ual g„ 1. Jl 

JH ' jl qj^j *LjI J-i j^u i II ^_lx I^jxuJ Ju-olJLIIj 
.4 -lJVI LuLujJ l _? r *a xij-k't.i.i 4_i^ Jlj La£ qLj1^,i^J l 


^XiJl Jusl^UI 


4 „■ 1 11 4 It... jll j) A ^ ^ CH. 1 1 

U a >11 I jjfc ( J .jxujJI 
A_Lal_uj^_) ^JaL_ujj_ 1I Jin ^J_ual^_j_ll 

^\j ^uUXJI <> oLaI<JI 

.^Ajuuu ^aJI^ olI 


J^sI^hJI £ljil 

verbal communication j-^i^ J\ j .^1 >iJi > 

.non-verbal communication ^ j^i^j 
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cJlP 


jl ^.lu) I A. 1 j ,xj j j_a 3 V—cVI 

3^^° 3^ 3-^ L^IjikJLcol ^-Lc £.x^.m \llj jL5Ls 1 jl cjLoja. 



.j-t^a-iJI 


djLi,Vl 4 JU 


sign language SjliVl AiJ j^L 3 * f^b = JI uM 

j 3I ^IjA. 1 iaj L> JjiLujjJI JJLij ^iJI 

3-C. SjLujVI ol *. 11 Aa jjl I j Q H ^\\ 11 c fl 1*1^1 j . Aj^. 1 

ol *111 3*° 1 JaAaj I SjLxu VI oL*-l 3 I I—o^ <A_i^^JI CjLsJJI 

■> >j ) ^ 1 Jl—s l (j * —>* <^11 3 ^-^ Ij-J a \ ^^.^11 

A_xJ 1_A^_ujI j <f J3JI 3^5^ S^LxuVI Cj L*J 3-° CjI-1»oJI ^ \A. \j^ 
3 j j 1 < ft ^ s «*v» 3-0 jii^l l ^ a,\W hu \ ^jJlJI a. x VI VI 


d+J U 

_ J 



oVL^jVl jxi 

^ communication satellite oVL^Vl j^Lu jl^i 

JLx-^j VJ A_jjtJu-<aJ I jLo£ VI ^ J^JLujlj 3 .Aall j ^^ 

.^a^VI ^_Lc d)Lla^-o 3 -° 3 _uj 3 * ^Ijt-uil 3 ^ j-*-i 3 ^ 

3bjb j^ 01 *i 11 oIj_i (J-^-» ^ I c a j * > <^1I jt a 0VI j_cL _«xlj 

pi ^ ) Tuj A j t _II ~«lj >1 A a! I ^ A_j^j3I 31 J) ^ VI ^)—>jLJL_j ^ 

pi A 1 II ^S 4 j « \ ^ 11 ^ 3 a_$Vl 3 *° ■ * * Q*» >“ * I a^\ ,4 l> o\l II iaI I 

dl-1 .^31 Cil^LLJIJ 111 ^3^ 3^JI £-0 3L-^I ^_Lc 
^i£. a_3_iL$JI ol jIjJI^ A_i_^_i^JI cj! _o^_L*_3l ^ < >1 " a ^ 3 v ^j ~ 

A \,x \ 1 1 J Lo-S VI 3 ^ 3^1 .A-ixl^JI jLa^Vl 

3^jO ( 3^1 * I I 31 j^ll j ^j*i-v^ll 3l£ 1945 a \iju 

3 t-ujjJ 3^4 ^1 3 f^^ c_r^ j 

^J-^J VI ^,1 C. 6 ,. \ j > j £—si J—o 3^ A_1 j_Jl_^ 4_j_^_LujV CjI—J— o 

. oVl > I A \\ l.^ ^l 


JLibVl JudI^UI 

3A1=JI jJjJ >-^11 3> <<u ^4-0 Jx^l J)" II 31 ^Vl ^ I * " * 

3 jl a^L^jJI a_L^j^ 3 j£i cjjl^ ^MUI jjL5 ^3 >Aj 
3 ^j^.VI 3 ju<a b^~ ^ a_iIj-5 ^ a-jLaa ^_s a_Lxj-o ^Ij 

C->IVJ A_i3iJLujl A_lo jij A_j J_i ^L£JI^ ^LjuuIljVI j tc 

A_i^jI 4,LiIjl 3ftKII uJ^j ,A_sialjX. 3 t JJ 4 JlI 1 1 j I fl »^_lJI 

31 ^ 1^1 3^ * l—o^ . A-Jl .U^l 3 I pi ^ ^ II j 3 

64-Ij^^ aJ pi 131.11J A_x—o ^ 1^ *t ll_J 3sUll (_£jj A_jjJLLII olj^-^l 



^ 3 _LxJI ^jxlHsI 
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^ ijjj information technology oL»>La-ji lax ^>xii 

^ 3SjAiLi Loo ^-i^LJI pij)\<u II JMi*. jji-i /jX oIjjcaj pi Ui.»L^JI oLaj ) It a JI a \\ 

d *"<j il d< i,r> 11 j (cm^IjVi) i^UJI ^Ij-a 1 a lijj Vj < J-uol^UI ^JLx 


o^xuLaJI 



computer »_>^- uj i 

. ol_oj) 1 * a! I a_^JL_a—o^ 


" 

X \ 0 i 

LjiJI J_fi_ \ _» 

1 A ,**»! \\ .i«-V 


p^ ^1 j^kJLujC 

Cj 1 v U * a 11 lj Cj Lo-lIjiJLI 1 

^ Luj^ V1 . A_j j ^a! 1 

u-. < 

-^jlhS-J?' 

^J- 

L£ 


■ 1 < . » ~N- I I ^ 1 1 f ■ 4 1 . 1 I j 0 1 1^ 1 Q 1 1^ A 1XJ 1 ‘• » 1 1^ ^C._A__l 1 Q -a! I 

<> software ol ^^ uAiLn Lu» :hardware system 

<y ^ "v 1 n j \ X t a! I ol— uaiL^JI Cdt^ AJjj^aJI qLo^ \x aII 


J j) U>~ _> * ■“ * 1 "V ^JLuol ^ I . ~tl ^ <L*_uJj 1^)1 "V ^ 


^ 1 1 A^ljj^H^J *)l I ot_ijioll 


oi j)cujjSLiLa 

o [£ju Microsoft Corporation cJ>^ jj^Lo jju 

6JJ-*JLo j A A_^^_IL Aj <^JL_a_JI ^ A_i_j^_uj LrJI ^—oljjJI 

.19/5 A_!i_uj l!^?) (^yjjuj\ . C* 1—IdUlA^JI 

iUU 


.t_1 ^-uuL^JI £C-olj_J t 


o^ujL^JI aJU 

CjLa_iJjlIJI A 1 (Ail 1X1 jl j-oljVl ^yQ A_CJ S) ^_A <_ AjLl 

1 ** < 1 i ..11 -s. 1 1 1 s\ ^ Q i ^ l 1 1 A 4 11 1 ^ A j) . 1 ^ \ 0 \ > ^ 1 11 9 \ | L ,n 1 1 1 

.» j ^juu i a— oi^_i 1 1 ,j^LiJi ajl! . a_^ i y i 

. C + Cj l-fl j cl ^ yWJ C A_fi^^jL>aJ I t >^-uj I Cj LsJ 
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£»L& lx. aJI 4_LAiLj 




<Lljj^jlJI ^^ «. r« I I 

^ World Wide Web (WWW) a_^LxJI J ir ^x\.w 2 < : r..n 

(S^ 6^iJ ‘oLojix-dl jjL^-o I Jjx j±& j, u^ .^> 

I A^_lxaJ I . vJ2j_S^_i_J Vl ^ I ~ »■ |_j 1 ^ 1 1 1 i| 

b-AjLxC ^1 jl jJLj-aJI ^ I J_2)*_J_uj l_J I4J l ^ 1J-TV <^ ,^"\ \ 

a£^ji oLJU hyperlinks Uj^kJl <j k-j : 

^McVl JjLxjjj Jj-fiJI j-ULLoj jj^JIj cK aj. ^ i \| | ^ 1 *. <jl 

^JU ,(J ^) ^Ji ^\£ jij multimedia* 

A 1 - a c aLxjI A_ij^_i!^_ixJI <£uJI (J^l <C £jxKJ <=• 1 * Q 

.A-j^uuj^uJI 1 fl j \ ^ A_i_j J^o ^_S jj^iu <L^^III 




jl j_^JI £-i- US £,-O Jjl 

^ transistor (jjW^I^iJI) 

U^ J j'-! U>?-J f^A>j) 

^ (t^ulj-; _>lJljj 

j^j .1947 a_ 1 xu Bell d-? A^jiu 

£ j * ^ 

6 -® 

•oLi^LJI 


sliaUi jjijJi i_dlx is4L Internet ^yi jl a^uji 

a 1 iiiI <^_i_fi_sl^_jJI oUlj^VI du^i->VI a i ^ ~ -s_> j) «i.l "v 1 1 4 U1 ...^ t 

CjLj^xuI ~x 11 C-U^ILiVl ^ e. ^xa-i .oLo^IxaII ,J jL_lj (J ml I TOP/IP 

CjI^- 1 -^ ^ -t, C CjLo jlxdl dJI^ILujVl \ I (j * > 4_J j j )a 11 

^-oj^itu-o Jxu^j servers cjLojLaJI d^ jjjxJI < 3-03 SjjxLo 

a *N \ rJ I CjI ^ ^ «*Vi A ^1 jA L$_jj I > a * £j\ oj_LxJI ^M j~\Vl 

uL^^Jl j browsers 

e-mail ^j^JVl j^L, 

Lj_i^-ujL_a. a_^LlJI .-»i ^ \ 1 

oUUi J^j online chat 

.£j 1 qUIL Lta-fJ 1 ^ 


Conn eC ^ 


^.^i-uaJI ^JbuaJI 

microprocessors ^ J 4 ..-.ii oUJLs-Ji 

aj-jti i-PjjlUl oljlj JJ-A 

A»S^ ^^ > 11^ A v > 1 ,,i-v 1 1 (jj 1 1 1 9 1 1 

U-»l I4JI jULlj Lo SjLcj .A_j_aI_11-o 

1 CjbsLS^JI 6J^J t A l&LlJI !~'l al Q j] I 

A^JXAJ 1 - J j~> J-S^ . I ‘ 1 ‘ 1^-11 

^Jlx^ Jjl Intel Corporation (jiii) 
• 1971 aJlxu ^ Jntel 4004 4004 ((Jij[) <a_ 5 L 5 j J^r-. ^_Lc 


^^JLiuaJI pLSjJI 

^ jh* artificial intelligence ^ 1^1 

j \ . a_a^ jj I o V VI ^ I^iLa, 1 _i ^ I < ^ < >^jaj I ^ 1 1 a_lu \ \ ^ jj 

^LxaxjVI Jj-^X Ij^J-^ (^jL^ OJ-^J ( 3 -^ ^ J ^ 

6 t ■ } c . A-C.1 J I S> . r \A\ J-5^ 1 956 a \ ,., (jul juj ^HoLxxiL-O (li) J) IJ 

.j-ajj-aJI dUj jjl 


2uuy±l\ ^LJVl 

j-U^JI ^ ax^ ij dMJ ^ optical fibers Li^aJI ^LJVl 

(J ^ 4 A>xj J) 1 1 A_s_xl< VI ^ lc J-oJLxj <d ^ 1 1 Cj V-iI ^. \ A>. - 

I Ja- 0 ^^lc. A_XJ J<A I I 4_il_JVl J-X3LJ J . 0 L 0 J-LxaJI J j CjI J - ^ VI 

dotal internal reflection ^kji ^1 jji ^1 <, \yi 

.aJaajuxj a q 1*n s oLo jixJI d-° a_LjI_a ol—d-^-j ^ I r S^jLi 












































i ** dLij Laj i ^ j i ^ * j7^ * nj jj^j^ a 11 ^vf (j^^ji ^jjqjj 3^ ^ <J^ 3^ universe (j^^-ii 

jS jjSJI jL ^LaJjUI jijJLj L^j- 11 £-* cr 4 qjSJIj .JiHa-ail ij^L^uJI ^Ij^Vl ^ «<>ijVl 

.j^^ji ijjj js ^3-1^. Big Bang ^jHc > ^a j^jij 


£r\ (<1 fltl 


£j -lUI ojJ 


j<~. j^b Lpl 6^j .Lkj^a fu»\ jjfc Milky Way ajUiJI v jj 
2uLiiJl ujj jj^uj .A_j-JjJ s^-a jaj pinwheel ^i^-ll j 
A-jLilJl ujJ (SJ^ -f^ U^^ -0 250 JMik. L^JjjJ (J-a^J Lf->l jl ‘^k-H 

,^ \ \ * J < l lj 4 t ... a r,, 11 <_c^. , S> 4 j A \ j J^lj < — i-J I 

2 a>!ai ~ v c ^ />i jv : < 4 1 ,_.a i*i» oLcj 7 ^.'° ‘^ l asteroids 

^j ^ 11 jjjuj JaJI ?! j ii iVl > . 41 cjIjL_cj jl > c-j 

.4-j_ijjLx £j jl J^Ii. Sj^JI oljtiJlj jl_ixJlj 




4>JJ-^LXj j^SJI Ql^j^ 

Lia-a SjL-oj 4 _jsL_U O— 0 cj j) ^ I I f*do—a— a c_fl_ll_J_> 


dark energy LalkJi a^UJI <> /73 L^ai> 

Jli^j dark matter *ljjoJl jl ^aIIlJ! SjLJI /23j 

I '•v \ a ^ < ^1 1 >*11 4 > ..■ \ 1 l__i L-o I . Cj 1^jJ1 4 _jJLi_laI 1 /4 _11 

^LiLJI ^Ij.^xJI Lol t i\ x *>jj±A AJLa-uj x80 

>^k <*X VIj lfrjl La$_A A_J_S ^LaLflJI 


^ ^ galaxy Sj_^Ji 


1 .At > 1 ^ 9 . > i^l.ul a \ 4^1 .^11 aJI^ jLlxJI j 

jLjla 100 ^ ji^l UJ^JI 

^ * ^)1 c> j^.l^JI S^^waII ^jl f-\ a l a. 1 1 J ^aj .6 ^) 'y - C i 

\\ I JJ£. "' J ^ J)^k \11 pljl \ l«o 

.ol^jkj^p 1 0 ^Jl % )La 1 0 Sj^aII 






























y^Jju cJlP 


A_all£ ^S\jju> 

a_c^a^JI l_& \ 


[B B 

^-h uj^-M ^ <_iJLu^ ^l j^J\ ^_a stars ^j>v>li 

• I ^~~® 1 1 J 1 ^ u j U i 11 a Aj > > ^ ^._i ^ 1 i a i 1 1 

JL_f\ tu\ ^j ^ ..,. ^w \ 1 1 ^ ^Jl ^.j_^_iJ! ^^a! ^__A (_ju-a—uJlj 

neutron ojj-^aIJI \*s ^j., ^\l l ^^kxai ^^ ij 

c^jLculj Lxi^ , Ja-o 6.2 LaJ^a c.ia^;> j_L_» .stars 



o%£JI 

ax.j^^ji c 4 , 1 1 n jj-u ^.j^. <gl planet j£]i ^_s 

jjliac. ^ju-omJI J^v oljLui-o ^a jjjH <lL>Loj (^j-o <Luu-aiLJ! 

.Mars ^jjJl .Earth ^ j)!\ .Venus s^a^JI .Mercury 
.Neptune.Uranus^l jJ .Saturn j^j .Jupiter 


*Lj.UI AuiJI &-C-^A -V a 11 

l—^t- ^ -fauJi solar system a ^ ^ r,. i 1 z r ^ i , q n ~~ 

A-$-> L-a_» A_ a i xx A cuJ I A-Cj|^k^r>| I ^A . A t \ l Q ^ 1^ | ^ (} U ^ 

'-^4 vIj jl A_a^A LAjLoaI £-o 

< \ r .i l l a_cj_^^JIj 1 a_xJL^aJI f I^Vl j ^ < H j 

a^^ a^u, 25.000 ZiLu^o jjl^j elliptical JliJl z^lu i 

A_C^-0j2waJI l_J *LAaJI g-L-ft lc. J flZ % j A \ I t ~ \ I A jVjjC 


.^Lc jLj-La 4.5 ^JIjj^. Laj-o£. A_^x^iiJI 



^jlj-^JJ L-^Hj4I J 1 ^^—Aj j ^ -v lj j-A-^aI PJ lAi fl.ll 

^J-hi -W-lj-^ CjIjL^ ^A jjJZ ^iJI A_fll^ ^Jx. ^j^Allj 


a h*\ 5^330000 l ^ ^^Lxujj 1.4 ^r ,,1 1 jU q 

J^L_j ^-aJLiz ^iJI SjL=JI oljliJI ^Vo joAiJIj . L> iijVI 

l> jlifj (/ 28 ) ^^ 4 Jlj (/ 70 ) cl )- 0 L^HJ 

•L h ? >‘^ ^lj cl^J>^b cl)>?^^ 



fj-LxJI ,^1 
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d »i i l ->■ I I 2 Ul ujj < <Ua-iljiaJI SjLaJlj jl i* ^ i I I (jA £j j Q3l3Xy 8j ^aJI 

ojJ (> *>?> ^ l^J^ 1 otjUl* i> *4^ 

.3j-^-a jLj-La 100 (j^ ojAj La ^j-Lc- ^ J) ^ ~ 3 ^->LlUI 

aiUaJI aj-AJI jM iijlA ul^ f>?*lll O-Hi •a^' W </j U Star 

^^la*u Lai -a ^U.., 3jlj^a. 4_a.jJ ,^-Lfc j>l j.a1 x jj <LaJ!iUJI^ C)tjL*JI ,ja Oi^- 1 

j. n>,r,l l y* (jisjVl ^1 ja^a-UI ojStj ■<* ->hui djljjw 4_a.jJ ^1 dilxil 4a >-w (^-lx j-al x -ii ja-a-DI brightness 

C)l j-^-aJI ^JLlusI 


5 >> s tl 




1 1 


a_ljJj-UI a j-aAJl 


j» «^>l ^-Aj JJ-iA A-alaUdl jax. aj -^.^11 

olj jS ajA^ ^ 


4 aU>"\ aU j_lc oljl-iJI ^jas^j .ol j~va]I ^-sLj <j>-° 

£j jl A_J_jJjJJI a J -> A. 1..1 .1 $ U.iuJ ^ ft-A-jl 

1 < v *N -11 6 jJXlA A t -V 1 1 1 A V | ^ IjAaI 1 jkiaXAJ 

J-o 1 >jj-aJ <jLaA_ 1 Ij CjljLxJI A a tUfc LojaC 

fj >.A.. 1 I ^j-A jJA-^-ll J ^ ^-^jj-^ 

olj-k-all jaSII o * 6 -^ 4 } ^ $ >^*-1 (j^ 

.SjLaJI SjjJaJI ^j-v,J 1 j A-AJjjiJI ^jrvv.H 

J^ Ll~>j .jLaJ(_llj jUUI < 3-4 jaULJIj A A.Jai—uuJI 

/60 ^1 jaw A j 1 i 1 AVI CjI jAk-all J^'“*->J 
.Jjlll ^ 

* 

I ' Aw- .•-{:■ A • 

CjIjAwaII ^j-oawa /20 AaJjUI CjI 

j* : . | 

1 V s» f j 



;.;>•/ 


. 

# 

/ , .<* 

t 

'; 4* : ’ 

• '? 

.. ^v^*- - . 

* 4 ^ * 

i ♦ 


























1 1'3 Sj y*J\ 



11 wJI—Luol 

^1 J-Ai-U, 11 <LojJLll ^ J) -^ \ 1 1 ^yQ lg-J_i 1 q ! \ .^> 1 ^yQ J i^KI I \~v 

diLLJI g-l—o-Lc c a \ t *~\\ .^LfijjJI J g. I j a ^ 1 1 4 a ^ 1 al l ^ \ I I ^J| 
^ j)^ J 1 ^ya Jj^j c - J-i iu \ yy.\ L^_j| ^_lc ^.arJI 

^la_S v— 4^V» v—4a <^> 1 000 <LLUJI J)y >1 1 ^U> Q i 4, \ ^ 1 > t 1 ^ \ a 

(£>±x2j> V Op. y jy J l ^-A ^j^>. \ 11 J .^u^rJl 

l 0 l ^ »A* > jU 0 L c.^s\ 






binary star ^uui 

.^ajjLIILo ^jA^y\ ^ya 1 4lLl. 

^75 ,^JI^. ^*V'_' j 

O lx. J Ays 


<uLiUI ojJ 


Li^ij Lr jJ! s^Ji ^ Milky Way ajLjlJI vjJ 

.^Lc j ljU 1 4 4_J Ijj J-4-O > JJi^ l 4_Uxl-Q_uuJ I 4 C J) Ay aI I ^ 

^J-^J 1 1 jJ 4_>L-i-i 11 

^ oSki^^j nebula ^jja^Ji j_i 

<-La^o A_l_Jta_i ^-iaA 1 L_Ajj^-o 
<jLi_lJI v_jjJ jJo-S .^Lc. ^j.a.1 ^ 

W^J JJ iA-jjjjJs 4 _Xuj 100.000 

I ^-4 6 J^-Ck. a! 1 Of*-I'-J 

Of-^ 4 ^11 $ j ^ ,>O I 

t .^- 0 dj 

^c. Jl-aj (£ jJI g-j.^ 11 
. g- L AmJ I 


ja^VI ^iUxJI 

^1 ^ j-A red giant star^^Vi 3Ma*Jl 

^flLxlJI jJI ^^_JI ^ya j^LoaJI A " 1 J-O 

dUj OJ2U LoXi£.j -A_J ^ J^ cilfluJ ^jjl 

s3^^5 i X i ^ Q ^JJL 4 U^-»v AII i^w \^ II 5 jT..Q , ~ 1“ 

<ji J- £L ^*^I 3 fjfLb .>j .L4II0 j-a^l LS^LaiC. j jy * ^ cdlj 

4_1jLoVI (j-aj .Jx-aVI ^ Lo ^ 4a.A 1 00 SjLj^j 

dUuJlj Betelgeuse ^ij^Ji ^Ij-^JI UJLa^Jl 

.Antares ^ ^lj Aldebaran jl^Jlj Arcturus ^J^Jl 


jjuauJI ^ "1.5 :<L£JI 

^ 19200:>UI 

4 11 .^sI I Z j n.al l 

jl*o 1600 :4_j l 11 

4-LliJI JjljoiJI ^ya (^jJ 

^_yo l ^ ^tlrtH /> ^ all ~ > 
J ^.11 11 


































£ 

Sri a 4‘♦i,n ij a * ii a \ ii (jaAiu ii (j»A solar systom 4 \ < > i a < t » 1 1 j a -v a n 

2 4 -«J , A a \ ,, , 25-000 JJL-Ijj 4 Li l&l 4- uaAu t I I *Lfc j A JjLiUlj 4-A^SJI 

o£U£Jlj jijMA j^uixj 4 -ijJjJ 4UL4 UI oj 4J j*Vl Ulaj^-a .ijUUI oj4 

Jjl 



<A_u*i-a-wjJI <LCj)^^waJI J-^l l5“^ SUP! ^^a-axuJI 

4 1" < /99 J ^ r * ^ .^-cj ^> ^1 j-^j-^ ^ 

j^allxJlj j^jjj^JI <>> e_aJLLIj <<^u^iiJI 

1-1 > J-1I j J —A (^x-a_uJI .L>jj 

(^liJ! jjj 3 .^jVl c^ 1 t£>=^ aJUJ! JLSLiJj j 

hil l j oLi^-i 11 jj jLaisVlj 


L^jljj J j Llt.aAni 11 ^ c j a -vaJI JSLuxj 


4 ^ \ r j l > \ A 4.560 4_jI^Ji w ^ 4 ^ ... a T..! 1 <x.j) a^.a. 1I o 1*\ili. > 

SOlar ^.m. aHj-11 ^jJxuJI ^ Jj ) * . 1 1^ jLiJI ^y& Sjl^J ^5 AJS^LaC. 

4 >... a fii 11 4^c^ a^.a 1I (j >^ .nebula 



J 
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cU> 

^i j£]\ j-A Ceres ^j^_a_uj 

A_x j)l^ bj£ 4 luij^ <jj)x II Jj«o ^UULj^ ‘iSS' A ^b £^_»^aJI 

jAxj 


3 jjUauc ^a (ju aI u., 1 1 j^x jjSi ^iii A. <A i.ijjji planets ^—SiljSJi 

C ff. c 

c-^jaV! ^Ijlll .^jl£j crjjljjlj lKjj (Sj&aMj oAj^b 

^IjUL SjAJIj JjUa£. <^A ^^uuJI Jl 

.inner planets A_dxljl 
(j-o 1 ^ <o !l~> * .o Js c_aJl_l_jj 

1 ^ 'If ^UjJJ I A ^ I 

L^jVI -^IjjLJI L,L^I 

terrestrial planets 
o^ oA/^ £-° ' 33 ; t— 1 

. ^ > > > > 1 1 i t \ 1 | 

outer < j > jUJl V <U < n 
J*.jj ^a planets 

Lr-Ai ‘oj—^—?—‘j o°j—‘bjb 

A-ljLc. A_AX.jLx ol ft lU 




^j-o 1930 a_Luj ^Js Pluto jL ^ 

^jxAl dLLII J+i 

a_Luix —al iii"\ *\l j \ .oj .(^1 i—o^JS 

<—j_Jj 3^ a - > J^- 

.A_i.ui.a-tJI A_c^_ax-J| j_uiLLll 

^Ij^JI 6j-Sj-o J VI 

A..1 xuAxull A-Cj) .oxoH ^_S A_ui_i_j^JI 
^Xuixo Jlil_aJ»j C-Ou_j jLa-o fjlS 
Jj .6 jLui-o ^UalLil ^J£.j A.oxx J*-U& 

Jl ^11 ft II jU:VI ^_5 2006 a__ 


ajI J^ jijL , ix\«r^ International Astronomical Union 

o-l. i ujVI—11 ^ \ i4j Ji^l ^-i^J-i o U-U-ll pi—o-Lc j-x.^ too ,^w^_s ■ £ J £ 

6^)Lu*JI t, £\jUL aJ-o Kuiper Belt^ij^ ^Ux Sj^x-^*^1 


•ujji-^ 5 S*jL .J 

J J b^j£ J*j 

.2006 (^uU.ucl) 


(_J-P ju l t j U *\ lit ,) CjLJLi_l J fit 11 

A-IxulJ l—O -Ix.^- 1 V .-U.-l.xlU jj) A. II 

.a^uUI ^ 

M* ob 

JJLj 6 jLc. A j j 1 A. 1 1 A_o j_fiJ I > 11 

^in % a ^ 1 1 > jl-L-o 

f l>^ J| ^I^VI 6 1 a 




jLo-01 4 lx ^_Lj aHa-o ^_a Kuiper Belt ^ll^ 
^1 j-x £_L» -u_LJI ^L^jJI l j-a Ul-ij j <L ^j_aJI J^ tu \ fl 1 
^l^x. ^-o-uj J_S . ^yu^zj I t^ya U_i-o jLlo 4.6 A_sl_ui-o ^J_C ^j-i j£ 

(Ju-al ^2)-° pLu«xfiJI ^JLc J| A, i.uJ> ^uVl l-l^_» j-i_» 

.1 951 A_luj 0 Jj-xj-1 Un (j-Ju>J^ Jjl^xx) J-A 
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^ M l£} jSZi Ij 


SjxuljJI S^4JI (jA La ^jIj ^4j oI4 CjLiSj-a rOCketS ^jjl^uaJI 

Sj-;jxuJi qL^j^aJi ^LaVi ji ^-UrVi i ^x . a jj thrust 

^'<1 jA 1 1 < d i -k Jjl ■ ^ pLSJ r\ A i> J j all ^-Lll pi 1 ^j.aJI ^j-A J m ^ II J .S^JLII 

spacecraft launch *la4ji j-Luj ^^Lbi oLa-Sj-a^ missiles 
ii ^u^jjLuaJi oL^^j ^ 41 ^ 1 vehicles 

J^IaJI .vLAkJI ^4 A jx LaII jLa4VI^j a! <AfrJI j4xu ^Mbij ^4jJ 

SjUi <<luL^ iiS j-a yb space shuttle ^>1 <A4 h 

j-l^MaJI wujlIu^JI jLa4V)j ji t>} II Ja^J ^JLajlIujI 

aLc^LII ^4 ^-jLA4JI J^IaJI ^JLu .aLA^JI ^Jl oVVlj 
^1 \ 4 1 1 j sL-jljjj a! t ,11 ^4 ojL^j 

^LaS^laVI aLA4JI 4JL£j Ca-aa-us .j-aV l Sjj<^4 II oj^aJLa 

American Space Agency (NASA) LuUi 

oLaV^JI ^4 LaJL^ \ uu j jJbj <^jLA4JI J^aJI 
.a! *A4J1 ^Jl (^uLUI J4j J-aJ ^a SjjaJLJI 
aLA 4JI d ^-a jiUaj 

:A_wj_jjij oL»^^-o 4 _j^L» g. 1. a*. q 1 1 i^J ^£Lo ^ 1 1 a > l <11 u 

booster rockets ^>iJl t> ^tjj 

.s^JJI j^Vl^i^/80 

A-ix^i^jJI Q L^^.rjfc.xJI ^^ill ^_> J<^> ^ 

*LAaJI dJj)^ a\ a_j^LUI 
fs- 1 «-•>o 1 1 V aII ^1 ^ ) SjLxtuJI J-Jl 

.4_iJjjJI p-1 <>Aall 2 L a i ^LaJLl^U '^■•a 


jijji: jx\\tu\A Oj-»jj JJ& Jl dxl 

Dr. Robert Hutchings 
jJI 1—J Goddard 

Jlu—-s^ CuJ^JI ^—^jjl—<-aJI 
L5"^ C^^ 2 * 

•^ LJI ^ §B 



mXmm 
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A4 II J^aJI^ 


<-Hj 


l * '* V I 1_J -v V 1 1 


^iLLo yj I j^a I ^ I o V « 5*t... y\ 
a j -v jl]\ ^Lxluj 


pLaJI j Jj^AJI 


cjjlai f 



J_iLxu ! 



Sjljj 

A_ijI 


f 0 ^iA jJ Jakis. 


AjL&j Sjlj j 


Ljr ^u£VI pUI 
^^.JsVl pUI Jclk aJ>> 

6j»uuljJI A j Q \ X II A x.A^i l 

^uujJI A 

>-v -.‘CVlJ J j-^^l l jjjl^A a vUrl 

£jjl-^l JLA 1 
(^jAJI ci^UJl) 


Jja^JI jiL-AA 


£_SJ ol-jl jkujl 

U, j) », 11 


^^jjLuaJI ^Lu.il 


Alj AJI A-° ai — oVl ^ 11 A ^ ^ lull A_ijj: 

Laj CjIjjAIj ^jl^JJI (J-ftVtj 

^JLi. J A i xi 1 x 11 (JJLuj jJI J A-Al A ft 11 A_A^aJI till j 

.^jjLx-aJI ^jj i^uua-j oIjasALoJI 

^><u II <\SkjL 

n,,.^J Jl J^LxJIJ (_^-a oljj-ul jJI AJLlH 

a_lj j A. ^lc. >_tla..ll.l j ^5 jJI ^-0 6>AJI aulAJI 6 A 
AMxJI A-o(jkjVl 

olj-'-ul J-ll 

A_Ajj LuaJI 

^jjLxaII oI^-uIj A_i_a ^Ajj (_£jJI (jl£L<JI ^_a 
. <Lc.jjlu 6 jl—kiAJI ~'* 

^I^AVl Ai^i. 

^ > ; 

I4A J^>kj VI AJSji: AjjJI 

■ A-Laj)H A^ll CjljLiJI 

AJt^iJl 


oLAljiLLul 

i 3 l "i ixJ I mX 11 A ->v 1 <*■ V I I^JU^JI ^ 




‘J^J 


A_lxj 


.*LAaJI 

I jl_AfiVl ^C-J J i J) < 11 ^ J-ALA 

.aI A <a 11 ^Jl a-LlAslII 

V ^Lxas *•^ (} ^j) t - ^ * Aj^Ij^J! oLol jALwjI < 41*A*> 

1 ^ 1 ^ * <^-wj GO i^j-C A_j^j 111 I < ,Lj»J VI I j) < 

■f 


30 — 1 5 ^jJu* A-iA^jLu-aJI Ajlj-Lll J^Jo £* 


.L^_sIj_aI Sj^k 3 AII olj) ta. 11 A_Ajjl <^>ll AjIAJI ,Ja A 
j 1 o_S VI 3 VI ^ J Ij^-'A^ I ^__JJIJ) <^>11 3 _aA 

1 VI ^_»jl j )IIj aALAaII 4^3 i^ 1 1 

.pLiAaJI A-aAjlJ I j_il^uJIj 


Aj 4 <£jj j> JjVl Enterprize j^i:! g-lA-aJl 3is 

J-J <frl Aftll (jljjU 11 IjJL-o ^>3 . .jlALlI ( jAI^£.V ^ 1 1^> 

.^Aj^U ^j_^JI AMjJI ^LAJI a_A 

Aiu^Lc 3- U-l ^lj ^jIa ^Jj jOa-4 ^ 6^* j-^j 



>^_L*JI l a^i 
































































f \ JajaiS 4 r J^LuaJ V I 


LujLjI Jxuj-j j_L Jjl 1957 <LLu ^Vi-iaj^-uJ 1 jL^JVl ^-Lual 

^-*jla£ ^ujJI ^jlIu^JI Jj_Lbl La j.ix A iA4 II ^Jl 

^lijLA 4 ii ^uiSjaJLi <aj^j&La jj j >g Sputnik 

1961 ^4 Vostok I 1 < d * *4 1 4 r . 1 1 | 

^L-iLlI ^Jl jLxLVl o^L^j ^4 Sj^JLaJI oLiY^JI ola\ 

.1961 ^jLa/jLj! ^4 g-LA4 xjIj Jjj o Lujlj 




1961 


12 


Yuri (^jLcLc f- 

jlj ^Lu^aJi ^Jl jJjLoj ^LlJ ,J^l GaQarin 

palLI .1 L^Juuj^JS A-Ll <^all A~i 


a_lI i a all Baikonur I_ j 6j-x.1_£ L—° 1 L^iLuj^js 

.Lu/f£ 27.400 cjjIj j4^ <a a^mJI 

327 ^L^jl "108 ^jjLcLc <-L.j 

. g. I aA&J I ^4 ^ 


Li^Suliijj lijVilla 

(Uj^L^ LiiiiJLi) \ 4 ^ >f 1963 /ob^j- 2 ^ 16 

Valentina Tereshkova 

pLjuslLII ^4 "> Slj_a I J[^l 

,4 A <Aq 11 p i a j 

A— j —jI—lA 4 — II A- 1 — 

Vostok VI6 djiu.^4 

SjaUs ij41 LI ^_Lll 

CjjL .A-ijI^aJI 

L4j) ^ n.j ~ l aaj-iJI _i 

c^Asj o 48 I 

^4 ^LjI a_j^L* a_jIj_s 
—j .*•!—«-<a4—II 

'4^ Laj*\ r*jjJ 1 i j*i \ ILa 

L.Lk.^ ^Jl 

• ^ 963 ^l^jj^. 22 ^4 ^laoja^uJI jL^Ja*^I 
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II J jLuxjVl 


Jji Alexei Leonov ^S\) <jl£ 

\u p 1965 jojLoI jl 18 *La^JI 

j'v c .J^lij 10 ^j-o Ji^V jj)^.^ sqII aJ j ...X 

JLi-k-SJ-nJI jl ^ tVl J-L-i 6 j-»L^. V_ S^-4 ^-uo^JI Jluol A_J J^_C 

jJ»l_aJI — Ja J ^c_Lo jJs j .^ \ jjLlII a_!>1jjU ^ 1 c. aJ Sl—sL^—o 


.*L^_aJI jl^j u^j )^ -41 



Neil Armstrong j^) 

t 5 -^b Jjl Buzz Aldrin 

20 j a £ 11 ^_lc. Q 

ylaSl^Jl jLL 1969 

A—3j) in i ^ II Jp-o ^ 1 c. *\ _lAJlJI Jl 

a \al4l Aollo 11 JJjI a \ j a a 1 1 



^_jj^Lui-ojl J_ij ^_aiu^jLwji EaQle j"«**ii * 

jltf Loo 6 J-4 j-o_sJ I lr> <40 (j_» j I j L j 
A i A If i 'J I -N. > 1 'J ~V I ,"M»V < l C . » 

c>° <7 ^L^ ^ j-^-ll eJ-c- 

.j-ajaJI L<4j jj-o ^ 11 



-Ajlj (^LuJ 

(^1^) ^JLau) i .^1 1983 a _i_«* 

i_;-£^ aJ sij_J Jji Sally Ride 

^ OjLL (^Ak. fri .^tll 

7 j^JU^ ^LAi> II ^j^aJI 
Challenger STS-7 

4_uLuk&JI g. Uaj& Sj£.l_S jj JjiLI 

oU> 

A 1 <40 J—llj ^Jl _ <40 ■ " ' . ^1 1983 

Jl. Ojl—c.j *1—oAa_JI J—jl 


1983 




24 


J J 


,VI 


pLuksJI ^Jl^ J-ilj ^JLuo CjjLo 

cJL> 19&4 

*._A_j_ll J..i -a J_jlj ^J1 —uo 

(jJUkj-O A^oJJI pLua^JI 

[ Xi ^ 


mil 


■ A j\lnJI 

?^Jju cXs> 


25 a 1 <^>^ 1 1 j \< 40 \ ftlj-ol 3^1 (Ljl ^.44 \ j^Luo i *iM 11 c<i.^ ■ ~Lt K 
•1984 


JjLaj 1 ti jVI 

^^1 Jj^ Alan Shepard (jjL^ ^^0 o 1 ^ 
jLL 1961 jLJ 5 Jls <LJ ^.jLiJI plxokaJI J[ s _ 

7 ^ j-ij-s A_i_jLtAaJI a., ^j-a]I ^^ILo ^—i-c jjl_i_i_iu 
jJl ojLL 185 ^U 3 jl Jc Freedom 7 
8214) A^LuJL,i^o 5134 Lc^ 7 f .u> 
^LaaJI a_i_>LUI 6 j<c> 11 jjLi-Luo jLL 3^3 . (Luo j ^SI 
Jj-o Apollo 14 14 J^_il A-ijLxAaJI a jjLa^ 
1971 j±\j^ /jlill 31 

^JjC. AX.Luo 33.5 ^-x^vol^ all (JL. JjLaAoIo jLuo 

Lo J^kJLuo-o v al ^jJI Ai aJ JjLxxuo (jVl <. A_a J ^ A^Lu 
all ^c_Lluj JLc X_jJLil 1 «A^sr 


^j_LxJI juJkl 
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^ .^jVi ^kui Sji^ ^jj £Lajji global warming ^jl*ji ji ouUi^VL; 

oLbLujdl ^Jb c*>'^> jxjLLL^Vi cjUxui ^Jbi (j-aj 0.6 ^>-ojVi Sjij^. * ji ^-^LaJi 

a ^ t . a, r> I I \ IIj <LijL£j-dl ^Jl iaL-il £ j Hj £- 1 ^ 4-11 0 - 13 -ij j-a aUjau-JI 



J ij t l-UI jL-iliuaJI jLijj 

.^jij_^Ji ^.1 v"^ m 1 a % r> \ ice sheets _u-UJi ^>jJu 

3 LLLJI U 4 1 A J \ J 1 -v jL$J| J-l£ A_jJ j I'vll ^-J >1 

^Ljj -v^ *^ 50.000 l ^ ^ ^k i-i*j a j L_^—i a U 

^]l dll j (_£j^ ^c_Lai*j ^j£. A_j JaL^JI ^c_il_SLu^JI 

(Jjjcoj .^jIjj^JI y ^ VI v-'< * 6 aII A J t U a 1 1 j\ ->fc \ll jL\V >1 

A_li.u J^I^j AjJ ^ \xj Loo ^^-ojJI ^ya jJLc /8 j-A ^JLaJI jl j^k > Vl 

a > iUqI I j , "v il l ^ dJl-j-A j^ 5 Li ^>J 2060 


^jJI ^iui 4 

a_>j_lLJI ^_s>VI a_i! jl ^Jl S^I^^JI 

a \ \ \ 1 - v 11 ^1 ^ \Vl ^ o I j-j .q! 6 Lao Jl ^jI L-ao 

* " 

^ at A. " ... I \ \ \ \ a" * j j <Lol_C 1 50 Jao a .la juJ ^,L»J jJL A 11 i^k.11 

.2100 f LxJI^LoUj 



jjjjVl ihj ij-iijjl CjIjLC' 

^ya ji a iU greenhouse gases a-LJuJI cJjLc. ^^1 
chlorofluorocarbons Jl j^K11 ol^o 1 ^ 1 

OO 2 aLaJI jL^ j (^-A A_ 1 j^ J Cjljt-C. AJLuj ^Jfclj 

O 3 N 2 O OH 4 ^LiAaIIJ 

Ojjj^l < 1 ^- 4 3 ^ 6 jjft A_Lj^jJI ^aLluj .AajjIsJI jjJ^JI 

c> cjjjj ^ 1 ^ ozone layer 

(j-0 A ^ g, u i> ^ ^1 JL^-JL? j_Aj 

"' J < ^u-ClujJI ^ya LojUJI SjLlAJI A \ ^ Ui a 1 JI C^LcLx a uVI 

3j-fi A_xiuVI .sZjLcLxiuVI 6j-A (j-o (/99 97) tjjjj^l a_LlU 

^LUjxu ^ —> 1 <.u~j"> ^1 ^LuuVl A ^ ,ju n (^-1^- A il l 

gAx > u_s^L_j[ ^1 ^jj_j 1 — <c ^a\ j x..ll ^ 3 jj^\ aLJIj j_LJI 

1 985 A_juu ^ 1 friii"i^l j5j .AajLJI SLi^JIj (Jxutal ^.aJI 

cjW-HJ cJl^ k_A ^A-j-iUa-jjA aLa_Lc Aj^j (J—1-S 'a 



^jl^aj) (^LtLs.Vl ^jjLi 


jLJI ^1 



_pJI 

j ^>. til £c_La_«j ^^JLuxa 


j'- ^‘^1 <jl- 

cjl <A -^ J , v 
^j'j—^ (Ji c 5 J J—^ 

oL>l ^Aaa. 11 ^ a j < j vU 


Jj ^JL 


twaJI 
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A. v,xi\> LaaIU. AJLji Jl oljLc oL*_pl Jl (jl A -^ c - ^ 4^ lll ^11 oLLiJI jL^J J-Lfi j£-^> 

.LjjJljuj oljLJ-a aJ>a >. x iu ^Llj jLc JjILJI /10 



s^jlj^JI ^UI^VI JJSj 

:^jlj>aJI m^VI ^Jl tj-^c- o^4 

( ^-o J I Qj oLiLiJI jLaJlil £-la_S U\^k t j <j^l > “ ■»I ^-C-'JJ (j[ 

J I s * Loo ^j^JI lJMJ«JI a 1 \ $ jJI oljL_c jVJa[ 



pULL* 2L5LUI 


1 L>^ 


Jj li UI 


1 a 


-^— 1 l^b 


lA 1 I I ^ C ^v ^ .ii * dJj ^V 1_^J l—OJL.Ixu I 

.A_olj_lLJI Jj!^aJI^ 4JSLlaJI ^-Lc 
A^fiUaJI ^5 -Lc liLJ^JI 0-^4 • 

^3 4 \ J j) lol l JjLjVl ^-LjLl^SA 

J JJ 1 J- ^ ) --M J j—Jj'- 

. 1_*LJ 1^1 J tJD 

Jjl \aJ1 ^_s qL>1 a \J1 j-LlJ (3-° J j' ^ ® 

I Q 1 -\ *\ v ^ pi ) _ Hi q 1 A^-_a^J—> 6jl—cl^ 


‘j-^j 

JjM ^ AiLirJI ^ f 


4 n \ tU II 


l» H jii IM 



« ^ -«« 1 2■*****■•*" 

• * m 9 




iSsr" 


• **S 


^LxaJI Sjjj 

1^ 11 ^Lil^-Vl «*"«* ^I-I^aVI j j)ln A JoLajI jaxjj 
jjj <AajSj-aJI ^LiaJI jLLaVI JjJajft (^xsLlj 

4 ...I I jU l \aI I ^is ^LjaII oj-1j j^>. yll oLj^ILuja ^Ul>jI 

.^jJIJ ^JjilJI &1 JA> jjllffc- jAAj JaIjaJI I j-4 ^-ALuxJ 



^QaJI ^jLaj jJJLJ 


4 .U\ VI J jj^J I ^_)l jU<A l ^LlaJI jLaj J±x2 

J j.^-Q jIjIaI (JJjl j[ ,^JL*JI pL^jl ^-S Aa^otJIj AaAaaLJI 
JAJ ^ J_C Jl jl u ^ VI ^_H» 1_M IM) A_i_JJ_lo o'—i_sl_LJI 
oL»Jjlj ^Ij-iaJlj jLa_>VI j-jLj ^LlILjj <J > - ^ '-^a1I 

.qIjJX^H 6^4-J 



f:** 










































J 

^4 



3 .*Let : aLLuJI J ^JjJt 


^IjisJxul SjLtl JaI (> d^. w a. "„uA ll jl^dl yoj*. £j1aa ^a> recycling ^jjjill SjLtl 

jl^aJI (j At i J- ^ u-ij Sxij-aJI jlj^JI ^Qjl ^ ^ j^JluxaJI 4-5LLaJlj j*LiUI jIjaJI ^Jx JaLa^xll ^ dJj jxLxuj 
D^j^J ^ L v ^ JjI^aJI jLIjI ^ j-i^jUl 3 jLxI jxLxlj \3j^3 (j-jIjUIj ^L^jJlj ^^lIaJVI Lb jLx-j ^_UI 
• O^JUI J j 14 1 l lj 4XliaJI 4 .,'a 11II jxLuj La£ ,j*Li^ jI^a£ CjLiLiUI 4-aJbLAJ 


j-ijj.LII 5jLxI xil^ 

. La J LLl I jJ 1 j Ml A i 11 j j I^-aJ I ^ tr A L a l -s. /J | 0 

. 6 L-i.a I I d> L>^_La^ A \ \ a dl | L ** j 1^ Lc ^«a j > 11 t *•> 1 < m | « ia ^ 

A a l U> tl ^ a a 9 

.oLLLJI L-o Jjlalll # 

A c. 1 \ ■ 11 A ' tl ^LaJI j|I j i a i^j Q 

.JUI • 

Jl^C.I ^JiLk # 

.A \\ \ 11 A_jj Ju~s\ 11 Li^j^lJI j_» ^U~ ^ If ."'^ 1 1 0 
0 -^LL»VIj x \\.^ \ _UX.I d>LaJLi-a J-JJ w 1 1 6JLcI vet # 

■ ~ * L1 a \ 11 w 1 J^a 

• 6 dJ I A-a L-ft 11 ^3j 1 ~v ^ 1 Lo a! A -v 1 -v 1 1 ^yQ 4 1 0*\ 1 1 0 

. A_j^J I -n 1 J ^ H A >1 A ~v 0 

.oLUlJI J- jU dL>L£ C _ 5 -HJ I ^yO SjLLLujVI • 

•c5jL^ ^Lil^VI Jjjj Jjj-^JI • 


j^jxLII 3jLxI LjlaJ *I 

A ^ 4 1 di L LLJ I ^yG J\ ^ 11 1 J ^ JJ LJ I » r ~ t j 

d)LLilJIj .a w >IL-a t l £jLL_JI J| t ^ a 4 jU 

<doI ^ya l ~1_1^ ~\ \I Jjl JJLJ Aja jU\ La ,J^ ^ A 

LlLj A L^. I ^1 A 4 \ *4 1 \ 11 1 i a^.. tl K 

4—>u_s— 11 —i_JI oLj>VIj ^1 * L tl 

^ —C. j\ —a_JI L)^—Ad-JI —J CJ A—1 La X-aJI Sj—^—^.Vl^ 

6J-A (^j-o (J^LfiVl 1—i \ ^ .aj . A. J *\ \ a 11 . ~ > 1 Jj 1 L \ 11^ 
La6jLcLjj L^Lijj L-° J^LaVLi diLiLLJI 
^_Lc JoLL^JI ^ t r j-cLuaa L qjg l ^ 1 .\ a. ~ ...I SjLcI^ 
CJ -0 L <Ai ^ k J ^5 A—L.A -a ^ 11 J^I^_aJI L)—° J-L_^J I 

A_L_i l ^ jlJI 5 jLc Li . 1 ^ 4 a L~■ * * ~4 ^_lJI a_L»_J I 
jlJI 6 jl_C.| ,J^2k!i La^ .Li j) L I I J^a A_JLk A 
^L-yJI d)l— Laj A__jL_a_SjJI djljL_C Jjl— *_x_>l 

.A^a JUJI (Jl Ml l^aJI ^ If L aL ^j ^ 































j_Dl SjLfcl ^ 1* II 


SjLfcl jjUI aLacuVI 


Jj^jl • 

(JjLjljJI • 

oSlaUI • 
c UjJI. 

A_j_j l_i j_^_^_] I VI Cj L> • 


^^LJV! jjjjj djLtl 

V a_a_»IjJI ^jLxaII ^yo ^^aIaIVI jxj 
l^l^-o 6 jLcI i C 1~ t 

3-° J~*J ‘UlA* 

jL»_j ^JLl I Cj L-a^^-uj-aJ I 

— Ac . ^.,.\\'\,u"s .^JL*JI 

*_>1 % mV ^^ t \ /s 1VI 

< A_J «j-C 1^ CL) 1 —a! I 
—AjJLkj ^£jia (jjJt-o ^^aIaIVLs 

£hA-j J"v 11 . JljUl l al*t-k a ^_s 4 v,^s -A t 
^-ic. j*jS1 5jLcI j£.Lxij ,4_j jiiVlj .-A >j jn.J l <LLixlJ 

JUIj A_iXAjJoJI ^ ^ U» 1 1 , ** V 4 ^ 11 ^j*Q ^_i_A^J | j 4 Q ^p*> 


^j^JI Salxl 


^jsJI ajsLLJ! f~70 60 *_»La jaJI 3j^$-^ o-° kUjak 3jj j 4 ol Ullj 

'/•~^^ ^ I,u '.' J s 5^ -i 3 -0 ^ 1 J) ^ ^ ^ ^IC.Lxxlj^ </55 A \ < 4j \ ) 4-1 a 11 LLalj^.J (J-Aj Lo£ ^1 ai n.VI < ^> ^Ji 1 ^ /s 


?^-Lu cJii? 

^ 6jjlx^J! «. i-k t^W jijSl 6jl_c| 

ix j O J} 1 a 26 ^1 (6^-ui 550.000 a_sI^-S ^ 4 \ \ 


3-iljJJI ^jjj 3 Sjlxl 

c5-A l>5Ij1]I 

A^JjaaI I Cj Ij <J VI jj<a ^jj^J I jjj I jll I . 4 QI % -*v a 

A-j->^-?J ^ *S I I S j ^ ^ VI j t^LsJaJI CL> l A 1 » a j <kl * U II 4 j r jl <C 

-A-j jj l^kl lj A-jjLxJI c_ajl J^A\J CjVLuJlJI j CjL^.MUL^ 

Lc& J h i_^ ^ Jlij <c ^jI jill jU SjLcI a_i^_a 1 ciul 

4 *> i 111 \r 1 ...~ 1 /> * 4 1 


■v^ 1 * II Jll IUI 



































^ going organic o>ui 

2 \ j\ I I ^ < d ^ I I S j ^ 11 4-J '| * A Jt j I o I ~ v w> * A 11 dl M^JLui I 
^^111 jIj^JI J^j 4 U„ JJj 

^ 1 ^Vt.J Ij .£j_j_jJJ ii-JJ-^5 jlJ-Aj ^jJLujLi ^ r 1 1 1 

^1 j * * a 4-JL^j 4 it j ita sjL^^ ^-A I I 

*« a » "i aJij ^L-i—L_j_£j3_n Sj-a iuVij SjL-u^ji oUiVi 

J A i 1 1 ^ 4 "V 11 ^jl jl LljljJ ^UJ-XaJI 

^Lll ij jU\ ^ Lj^uJ^x wl^JLLJI ijjXrVl j)a\„> 

.j^jVl i-ILa* ^^3 


*L£ IJjJ I 

<L»_»j_ujJ 1 4 vr ljjll oLcl Uflll J-^-l ^-A 4 -j j iAx i l 4_cljjJl 
^ 1 r A_> 1 1 4_cljjJI Q-v~> 6 j-A fJLaJI L ^fl j jU 1 1 1 


4_j pJ|j jjluJJ 4 v~*v is\ 1 1 4 11 "v'l ^yo ^jjuus^jj ^1 1 H 

jlj^oll ^l j \ "v <J ^ jl—a_J5 _ 5 -^j .cJ—i—i—llj O b i^ b 

Cj 1 w*A j 1 |jj 4_tij _\\ ^ a! | \ 111^ 4_i_J 1 Ij 4 j x \ 1 

^_jJI <_>jlJl 4 jj ,Ai 11 J ^ i^bl ^.aII j a \ 1 j .ol—sVl 

^ 1 d V ~A V I V t 1 1 O lj) ^ - i 111 4 _Lj1 J I^-aJ \ > 

I~t l tl 4 \ ^1 Jj^JLujI 4_> ^ 11 4_£,l^jJI Ljlu 1 ^ <l i . J-S*^l 

6 j_A .1—Aj-JjJ -j J-i-C-l ~ 11 ol—ilol—jl i \ 1 1 

^ ~ <a 4 I Cj 1—4 J—1 (£ J) ‘•^■A -a CjI—j!—A—a_1! 

,4_aj 1_5 Jl ^ V 1 ^lc JcJsL^aj 1 "ij -C 


d iA t I I 3 jxojJLi 4-jLulJI q! ^ t 

jlJ- a11-J 4 \A* S^xJLj 4_lLi£. ol ^ 

^jJl 4 / J > a \K 1 1 jl^- aJI 6 J-A ^^al—u<^ILol ^ i-J .4_i-jl \ A \*\ 11 
jl c^o 1 > U < " "y l lj) 1 __aJ^VL^ 4_J J 1 ^ 1—u«alj-ol — > \ u±L$ 

1 ^ tU<~ ^ " 11 1 j .**4 > ^c-jI 1111 4—W) <A» H 6j o j ) 1 1—a 4_jl v X I I 

(J OJ^-? c>^J J ^>^ -11 ol > "i 



cl 4 _uj^ 1_3L-0 o J \ \l 1 1 \a! lAi^l 
4 V1>1 


AjiuJl-i <LjLi»-ll 
J^Jl 


I 4—> 


J^o 4_JL^. Cj 1 i«o 
2 , M ^ XI I jl^JI 
L \+& 

4 \ tl~> I I ^ 1 11 t\ 11^ >_>1 <AicVl 


































^ujjUI a « Hj ^JjUI 




IJa». A_LIs A_jj ) i ^n r 1 1 A j \ In 11 j-i-sl $x 11 A_i i > UJI ,"i Jj'i l ~ 1 1 ^ . A_j j} / ^ * 11 .^i l " A y\ \ i^ya d t j.Ail l < 1 >> L 1 1 j t a 1 a ? 1 ( ^ t . 


.<La_»LiJI ^^1 ja VI A^JLxaJ A_j jy.^ aJl A \ \lnll ^_j_aLiL*JI jl jJLJI Ja 11 ^LJI ^ j s^SLulljj n \j~v j ^ 


J a A j ^ 11 i ~ \ 1 \ \ 1 ^ 11 £^l^_j| l Q1 \ -v ^ \ c ^ \ -v 1 1 ^ \ *t 1 1 \ * \ 

l ^ ^ 1 i<l__i l**iIa 1^ i.**! I__j 1 **> 11 i s ll a iii 1 1 -A d t > > ^j 4 al^ \ a 
s —> > <AJ * ^LiVl 6 j-A [SJ)~ ^' I ^ J)^ 11 U^"J* ~ J . A_c jJlLaJI 

d^l^Jlj £-LaJI (JjjIjj jljXolj CjLjLxJI 

^ 6^ cgj- ^H J^ * -U c£a> .Sjl^^JI oUjj 

:oVL^_a 5J.C 

Laa 1 t— 3 ^Lc V1 Jj <rf nl a a J J , A -» 11 A_C Ij jJ I ■_* j l \*t # 

.oLlj^JI Ja 6^A.A^ CjI-C^AJ^aJ JjjLlI 

Ja Z25 A i <aj \ > ^i^l Jilra <Ljj) i*n* 11 £^I^aJI 9 

. A_j \ 11 <a~ 1 1 

(A_J J) < ^* 1 1 A_c IjjJ 1 A^^.^ 1 I < A U \"\ -A a! 1 <J^c 1^ jj1 SiC 1 ® 

jVl ^.s ^1 j-JI a_j_jjaj 4^.MJJLj ^Lj_L 11 ^ l.c 




^ 1 C .1 dal— i j} v iaj a 1—jj). A_x.J jjaII ^jl 'A ll^p A_^l^ o 11 * 

6^V1 d)l,jl \ 'i.XVl L**jl. \1 < v*N -A 

^J-Lc. J_cLujj A^aJLa-a j £ jlj_-o A 

LjLaLuasJ A-jI a ^ 

.^jLla^xuJI 


H ^uxil^aJl 

(j-o A J> \ \In CjLIaj ^ A^jj^x 11 ^1 j_aJ1 
1—a 1 X In ^k .^ j<1 j 1^-a 1 ^ ,J>. \ t j I4-1LJI £~> 1 " \ j\ j 

(_y-t A< uJ 1 A X.tu 1^ f- Ij^JJ 1 ^ > j) • 9 '^ / 1 00 A > \ \_j ^ 

.AajI <a a!1 ^jcIj-aJI ^ ^aa-sL^JI 


^ ys\x 1 1 (jU nl* I I 

«_)l UAC Vl Cj 1 Jj t A^ A_aLluJ1 CjLjJ^-aJ 1 ^j-° (J l ^ yS j)''" 1 1 -V 1 < U1 1 0 

p " ** ’ 

1 »^ “- 11 * I A_a LjuuJ I A2j Lj^^aJ 1 6 ^ (j 1 -ft * JI i ^ IjILxrJ |^ U» a 1 1^ 

. A_j_j LLs^uj ^lj^l_i 

JL^ (J-A CjI^A o (<J j A iAjX I A j \ t 1 a " II ^jI^aJI J l ^ r # 
^-a_uj_lJIj 1_1o j-uJ A \ uni I jl.,ln a ^LJ A II ^jIJaJI 

.CjLflVl cJja-iaj 

A J n JI^a A_j | <_iJ| ■■ 0 . AaV ^ ^ ^ ^ j.^1 I I ^LxlaJI 0 

. A \ x \, 

.LajI^^ J Jjla iA» II ^ 1 9 U 1 1 0 

.AaIjaJI Ja ^^.^n x 1 1 ^LxIaJI l oaA < ^ 

.^LlaJI Ja JILjj AajLaJI jjI^aJI II ^.1 ^U11 j j 0 








































JLJl 1 d J LiJtj ^bJl 

juui j« j«n j a,T i i j * ii ^Luxi v ^_d i j^^ji s^i-Luoi alternative fuel 

f. 1 * f. 

Jjj-dl J3S5JI jjLJaJjj .jjiJ ^Lu-al^ J j-k^ ,llj (5^1-a-ll ^ * J 11 

.^ LijJI ialiaj ^LljL^JI iiLbJI^ 4 u11 au'i 11 iaLbJI 


SJ,^II mm m 


AJLLJI j \ 1 . ^ ^ ^ If _> IUI I SjLjj ^Jl ^£jl JJS LlaILc AjsLLJI dl^l^JL-ul 6 jLjj (J 
o* Jj-^ 1 i> ^ Ij j-^ CjJ^j 


cjI—I ^_s .4-51 U II (^j-o L$_ 




' A fl l U I I J^LJI ^j-O /40 —4 ^J^^JLiJI ^Ji-4 6 J ^k*l aI I 

a_ 1 j_sjJI o I 3 Lc. j cj I j > *ijx ij Jj^lJI 3 ^—^ 

A ^ t t I I ^J_c 1 ^ i~> ^ j lJ ^ ~ ^-11 J J <<u^»I ^>1 — i 

J^JI J-i-aJL_».^L*JI ^uL-jJL^VI ^ 

3—»J—J—11 J J) Qj^-H ^ I ^ ~ Ujl A—l_f£— uj. a J I 6J—^ 1 * U-U- 4 VI 


. d > * \ \ U> 1 1 6 J * -^1 1 A_fl I 1 1 j JI < ^ ^ ^ I *)l l^j 


0% 
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Jjj-dl a \\ \ llj ^ lx II 




c ^-° ^ * ‘^} JJdJ jj-ij biodiesel ^^i . .? J 1 Jj_) j_!l 

. J11 £-0 6 J-^JLaJ I oLjlj)j^kll 4_xjl_i_iJI 



2uuUl\ 

^ L^Lo^£JI SjjUI ji hydroelectricity a_^LJI ^L^^i 

^ JiWtjaS ^ Li jjjl * j Q > > 4 q ! U 1 1 

L-a^ jjjjuJIj Jjll^JIj jl_^_>VI ^Lo 

k_Jj(XL^JJ .^iSjjJI Ij^J s ul jJI £C_Ll]lj jl k.fl VI ^1—L-O ^IjAJLxjl (3^4 

^-flUaJI jjL-ca-O j^y~\ ^ I ^ V J A__i_J \_oJ I f=.l * ^^1 1 

LJU 4^UI Jlj .^L^U ^LxJI ^ikJI ^ x24 Jl^ 

j^Js^JI ^jiWuu \ V^ <4_i_i_ajJI oljt-c. Qjt i*> V^ (OjilJI d-°l(j -0 


Ja^JLukJI ^,xj )h II jUUI 

compressed natural gas k^ a^i F »,> > k n ju n ^ ^ ^ 
.CjIjLuxJI^ Cl)l \^k LuJI^ di^-fiLskJI ^^luij ^a ^_ujl^ Jjllaj ^_lc (CNG) 
J^JSjJI £j^_)l l ajk i^ Ll-ol lajjkA-aJI ^XxjlLJI jLiJI JJLjj 

v—iio_)l -k^A-i ikll jliJI J-oJLj ^ill oLjSjJI ■ .(Jj^lfll 

^-o /85 _) Qaj Jif Lr ^_a J-&AJ ^^iJI Lfj^Liio ^ 

oljJ^j-»jUI {y> Z.70 _>j wlu^l Jjl ^ /74_}J 

^-k. J-aJLj ^iJI L$_J ^y& 4 If 1 a~ -ftil 



4_ai£u.rt 4 .Jc. SjLo .biomass 4 ^^^ 1 1 4i~*\ 1 1 

<_Ll^Jlj 4 al U II jjLua^ \ 1 _^ <Cj 1 _jl j) *"vl l j d)L_jl_ A \ I I 0 

^c-k-wj ^-tc <jliLo 4 ajk \ 4_al_k 4 j^-vll 

6-° (Sj ^I Jl^l <^^-=JI <ii£JI 6 ^jj 

JjLlJI 4Jlsjj ^ Lr &j .tf.L^£JI j ijlj-^JL£ 4_al Ull 

.^L^UI j_J jJj A-cl i.^ll ^aj p-UJI ^.4. 



.4_Lj_ajJI oljLc qLjI x\ J ^j-o 1 a"i II ^_Lc ^>^41 JjuLcuj • 

. 4_1_lj_L 1 4_al_k_) j Lxol J ® 

.pLij^^JI Sj^IiLa ^ya X85 j-S^-1 ^1 4 I I 4jlIaJI ^_Lc (J-oJLj c^jJI ^LoJI jjLi-uJ ^^-OJ # 
(J l i\ ,< a<I ^j-o L^jV ^jLlu_) VI 4 ^ >s~\ I 6 j j a < f >j 4^_j_iil <^-Aj (d>L=k.lj jJL^) 4-a„L.Ax II 4_la Lk_) Jj Lcuj VI 1 ^ ~ 1 1 .~> 1 X jaII 0 

. 6 jk-ss oLjI x"\ j l 4 _)l (j-o <_JLkj 4 ajlrv\ .LuLj^ 4 Jj l U J I ^Ic d-AJLj CjIjL- uaj ^_A 4 _ljLjII oljLi-uJI # 

o1^hA*jj+JI t> ^ liquid petroleum gas (LPG) j^LJl Lilli jU • 

4j-o 4_aJ£ Jil j-Aj <d)l-)j-xJI jjjKill 

^jJxJI ^jxj_LLai 
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£.l£l Jit ^k^JJLuS X 


j*Jbl jJb ^LaJIj ^rhui 4 ^Luxa /71 6ljI jia j <(j^jVl C5^' ^LaJI 

^l.4JI ^Jl jLuj-ilj oL-h (ja plij) IS^JI ^ j a y ^ULaJ jl .^jVl ^Is. SLpJI JKcii iilSJ J^sllajl 

i> xl Vi ^llii ^LaJi jVj ^jjj-ji d^i^LuVi v ^-u *La ^jVi ^kui ^-u, *LaJi a .l^uli j-aJ 

^J! 1 ^ \a SjLAIuj'^U L^ijljl jj^j^JI o-^^Li 4 \ja1 5jl1uj pLaJI jLS dJjJ Vl ^Jaxu ^LaJI ^ j) a^ a 

.j-a. 


Sj^xaJI ^jLa. ^L&JI jj-fi (j^ J 14 i i_< 

.J^jljj^Jlj CjLjLi^JI ialjJlVl '->>->■> ® 

.^LaJI>*> j^LJl ^*1 J^ljaJIj ol^LijJI ® 

,L*Jj^IL o jli-^JI /^£Lj (3^- c>LjL-»^JI a_>LL*J ^_cIj V 0 

j l -v n. VI 30^0 nnulch JLijJI a. a i,.U > oLll >\ll Ja.^.1 % 


,j\ \*\ n (jj 1 s>~\ 11 (a i-^. \ aII 

.vjj1^ A^t^>^*^l ^.lc, *LJI ^) ® 

1 3 *-v ^_S 1^-aJ I » LaJilj A 1*1.) I ® 

,^lj (jjAi (SjIjjJI 4 -LaJI ajlj-o) sprinkle a ^t^li V ® 




1 ^_lc timer jl ^ ^ ® 




c J jLIaJi ^ pLaJi jjjb j-iii 

.faucet aerators oUV^ll oL]fo ^^ 

J I (£ I ^Jl ^1 \\ > A l"l 1 ) ^jl->"k j 

.dJil a ^ l ^ 1^. j" a ^ jj^ ^ jj V 

. (JlLi_S J 1 J I t. s l*> l \ ...l 1 oIA v" \ A * J J t \ ^ 11 ^3 \ c I 

.energy efficient AjlkU 6 Uo ^ 

.dJj A ^1 \ Ay " ,,, I 6 jLclj ^LaJI u\j 

^.LojLi j)^ jl j±h '^- LC 

U 0 c A_lljLao a_UVI ^LxLsVI aJI uiC ^ j^*i<x»I 

p. 1 a 11 A t> q! j) A q ! l~> i I ^ 3-0 ^ ‘^ A 1 1 ..if ^ v " 1 1 
























vLaJI J_Luj j_i :wLjluJI^ ^JjUI 


jUoaVl ol_u» 

yj <JaoJ sjicjj oU>. yjj 4 A>a ^ ll ^ ^ -kU=J> 2-L_>L rainwater harvesting jLkJtfi ( _ y A. 

^ ^ h ^ill ^jljliJI tj- 6 ^ .^kLfcJl Si£. I^ x Ij ^ i iajI ^Ij a_lS^ aJI al jA.il jj/p pLo ^ w"...jj .^clj^JI^ 

• ^j-IlJ La l ^ ~>A ^ ^I^J jLLa-oVl fcLlA ^\^kl bj^J&\.X±uj^ IajLaJI^ I JaLj^JA ^ \ ^ IIJ) LJI J^mj\ j l U^ Vl \ \ v ^ ^ \~v 

^LiaJI jLi^-o ^_Lc. 4 ^H o-° d-^j j <IaJLj ^LxaJI $.La jaj 0 

. A_i^Js2uxJI A_J^IlJI Cj^* (J-O J ^LsVl ^_1 c jl 1 t>aVI 61 A A ^ ^ J£,LuaJ 0 


.&l JaII Aj^jLs yjA l 1_AA A Q K~vl l ^jJL jU-ftil £-l_A 

d * 0 jUoaVI 6 Iaa (JIaj (jJ aJI ^Ji 

.jIjaIxuL ^L^dJ 1 S ^A-ll J^lal \aI 1 dLlj^ AaJjLs 

■ AA-Sjpfc.ll to\ jaII (^JpJXlA JpxuJ^A ^ If j l U^> Vl fti-lA ^ ^ J£.Lui_> 
.Aa^Ja^I S^jIa Aa-SjaJI al— iaJI d ^ ^1 U^VI ^Iaa ^ ^ AaaJ^I jj^AJ 

>(> jLui_>Vl l ^ X \ ^lll CjIajIaIIj jj) K11^ CjI Jaaa ^a ^jJqaJI £• 1_a 



^LJJ wUuJbUI S^jJJI 

World Water ^l*Jl *LJl ^pl^A ULp ^ <6 IaaJI SjIjI di'^l ^ World Water Forum *UU <aaJUJI Sj^Jl 

<J ^LaU a_aaJL x. Sjjj Jji c_>J-S-C. .^^aLaJI (j-oVi jL^aV l 3 -^ Jl ^*^ 4 ^ c^^Ji Oouncil 

.^Jl-sJI ^-a ^j^LaaJ1_i CjI^aja O £-LaJI yjxxl^fc. a ^Jr> \j ^jA^fc.1 1 tlLlj Jaa^j .i^a^JlaJLa d* 4 ^!^- 0 AaaJa 1 97"Z A \ ,.. 

:^_A f .I a 11 AaaJLxJI 6j^lJI L^_aJ[ »r ^U* ^"11 t_fllj-AVl ^_aI 

. Aa_LaX. ol-Ajli-o d„^ '“ ' ® . f. 1_aJ I AaaJ&I j I I ^ 

•Aa^LJI jax. d^^ ® .AaaLaJI IaLaUL jJI 3 • 


^aJLxJI ^^-11 ^jajLa ^jljf 22 S_l^_1aJI ^aVI oj-5l 

ja^^ a_la^I ^ World Water Day 'VUU 

. .p-LaJI dJ^l^-LujI 


^j-LxJI jxlIIoI 



















ljUjLlU LjUalaifca 

ijjl aj 1^ aII ^jxu .4 jj 4<u jJX jl 4 \ j 4u> O-iLS ^l^cu <C)Vl u~\ iVl (jX oLa ^) 1* a JLj dlljd-u Vl ^Lj 

wLlaJjU 1 qLajJjlaJI dU -v Va .jj)Ib VaJlj ^jLdUlj ^jLajJIj jljJVoljLJjVl L^_la [ W .& jjbl^la 

information oL a^Ix^ji ^ij\ uuL) ojixJUi *jjb £bQj ^5 oji-^i c**- i 4 ^^i 

^j i « ij ^ ii d aUVla ji£jji L$di ^jx qLaj)Jx.aJi uibLi^ charts 

^xljj. I hfo\aJI 


.^jj^JI uu^j i jiddl j^i bar chart ^Ijdi .LkxJi 

jl (, Ld Va-o .^cl^)jJI lr>U^.>all ^aaL^. s ur Vl ^-uj^a 

j -A > .^jC.ljjJI UU A. aII ^j-Lc t_)^LLaJI \ ^ 1 ~n. ^iJI AiloVl J J£. 

dilj 1 l^v ^A_ll < dlLcoVl J_1C I^aj £-Jjj die ^-Ujl 

Ijbll J> J^ c> .J^ 1 



50 


100 


jx^.^aW UUa!1 

j^iJI ^>aIj KK-^a ja pie chart ^^idJi jf ^a-u^uaII uu^-ali 

CaIjLsJI ^)Iaaa Vaa l \ i5Iaj .JUL A MX a l-UuJ A_i ^Lc J^AAA 

Vjl £a^a .^AjluxA lnla.r\A (_£^aJI > —fiVb-ll Sj^a^aII 

■ »••> > II > ,\ ^ . C f 1 «d> > ^_j A 0 1 aII t**iljl > II ■ '<“ » ^j_C ul)l—AJ } 1 3 . al l 

S^aIjJI cjLa.^j jjc. *»‘^^l (aa*.jj 360 ^l) aJaIUI S^aIjJI 

CjIajAj J^a^.j^aaJI A.iuj‘) ,_ >joaa Va-aS . A-itu ‘> ,J^ (^jLua ^aJI 

280 aajIj j 4ioj ,280 ^1 ^ (360) 5^Ul 

A_L^ ) laJl_lJ .(_£J^JI t^-iV-iJI I A \LU \ <JaAA L$aI 

1_^_L> JaaS «a_L&1a1I ^Ij^jLuIa <^Jbl_iA ^tuft*> IgJj 

1 1 <■_sV-*JI 6 J^a.^a!I ol^l-iJI ._wu \ 

.2005 ^jLa/ jLil 19^ Ijj^ (jjjMUlj JaLUI jIaJ^JI J-iS-cuj 


Bloc 

Quebecois 
54 

Ind. 3 


Vacant 1 



^IJabi^oJI 

^ ~y ^ j4 jx. L<-u_»^ t A a t a, \ qLa^ lx a Charts oUaIaXa! I ^ JAj 
V^ jl*'*' /N 1 I A \ . Ml ^N. J) A I i I A JilLlJ 1 ^ \ f. 1^ 0 A-J ^ ^ IH ^ 1 C l" I 1 l~s i~> A. /\1 I 

^A t o 1 J C-l l i-lln^Al 1 1 ft > . 1 ^ ^ ^ I^J VI ^ IJ ~i <U Li LaAuj 

.j^' l LL^^ ll ^_a ^jidLuA .^_sJI a 1^... 1 ^ U ^~ 1 oLi 1 j 111j qIa j lx aII 

^l L^kiJl jjL^JIj scales CiL^jJij axes jjl^Ji 

^uuujUj . A_j J j) aC, j I A a. Ail jjL^a La[ j ,Cil^jJI 1 J If 

.Lfcik ^aUI j^i grid of lines LjkiJi 

^j^ajlJI UU k a.II 

^ j^ja^a ^-k column chart ^j^axJI Uk^Jl • 

JXC.J J-jaVaJI Jl^Ial ,Jaa <A_UaJI A \ cl I La-A CjLaj-Ix a JI 

. jaa VjlII 

a <LajLs Aaj Ija ^jl JaLxaa (^jLLiX ^JaJI # 

.A-ijl tu*l a!I ^Lu-sVl J^a J-iC J^LauxIa ^a <(_^JJ-axJI 1 -vUs. aJI 

.ol^j Jl ^(J-aJ jVI * al <A*i ® 

fit- (■ 

^_Lc JaaMaJI jljJtl j ^JS-SVI jjaaaJI ^J-C JaaVJLJI JIj-LI ^_tA5jA • 

J^aaJI jJ)^.a11 

J^» Lr ^ CaLaJ-UaJI Ja J£ jluijJ ^A • 
(2>a jJI JaaVaJI JJ£. J! J-a^a ^a_^ ^Ijil AaMa J^Jo (Jj-L Maa_S • 

^Jj) L11 dJ j ^ ^ j 



JjVl^l ^LUI^I CJLUI^I 2-jl^JI 2-A^JI 
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oLa^lxJI l uu \ a 


jLuxljVI jblaL^JI 


cJl£> 

I in© chart uu ^ ^ii ^ ~... > 

pL-lj! 


j-^. ^Juj ll*J 1 l a l n-^k r> flow chart ^jLixu tVl KU^k rjl 

A_ii-a£. jl A.Jj ^ \l ^ fll l A 1^ iu ^_Lc -laJcL^JI I j_A ' .£^Jii 

A pLaJI A A X \ \ l~i 11 ^Jj ,~i l cl-^l l y-jTL. 1 

d> 1 ^ I1 1 ^ j-> . A_ a > Iij > 11 A_L*xLuJ l_^ ixJ 1^ <j j >*> 1 1 A_S_L^.j 

.^.isl J ^i u > Ju,UuJI ^uj^j 1 a\ > t Jliiu a_lxj_lLJI 



^uiLI 
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ji j 


^i£. Gallium ^JUJl .9 
<L^.jJ f J <lULu ^Jl A UU1I (^jLxaII j-Aj <31 

<L^jJ j_> j (j Q <I ,_\^ A jl ^ >.*nJ A In Q > aJ ,A_S^iJI 

.4_>^Ja 30 

LcJZ cJiiil jij <carat (karat) LI^Jl ^LL.10 

. " i-i .(, >^^JI ^ \ * J jl' ^ ^ A_J_>1_» jJI ^yQ JoI^>iaJI 

.Luuj jVI jjiJI J jluJI ojj 

^ 1 ^5 ‘ I^^J) A IXJ ( — )-° A_J dikJI ^ lc . ^taLj.1 1 

^j£JI ^jj L_j_Ljj_cI La j t Ji* Aristotle J^j oLS.12 

j_UI A_xjjIjJ J A <a \ 3 Jl A 3UI ^_k J J-uj J A_j-oixJI J j) n . 1 1 



(gj ^ ***** ^^-A J < A-S LLJ I <_yj l. .i-A.l A j I j J_11 6 Jl_^.^_1 I ^j —A <J^-J 1.13 

.(^M) 0.2390 

Sjl J <JI Jj-Jj ^4^. fl •J’ljjl « *» ^ J-C- J— a -*—‘-1 4 

. 1 (j .*.. a'< 5 j Q 1 l_i O I £_fl J_» 3-i^UI ^ jJLi_S 3-J^UI ^ I 
3-a^-» ^ ^ j3 j 0 ^ I ^-S . e- A_c^_uxj^ A 1"'^ ^ 1—£ J_j VI q ~\ > j . 1 5 

.p ^UaLVJ 

.viscosity JjLJ ^kUI JKi^Vl ^jj.16 

^LxIaj JJ(j 11 kiu^) ^Lj-S J ^jWuj.'I ^j-lJI SljVl ^jX.Jj.1 / 
.barometer^ jjLJI J L«,a1I 


Lr ud ^Jl scientia a_^;MJI 3 * science "Jl." jih .1 

. A_£jJlJI 

j \4 a\\ J\ j ^~lj ^Jl 6 JjJI ^^-A -2 

J_> \1 1 \ % aII t,_> J ^ \ .A t tAi ^i lal \ X x> ^jjL_Xa1I 

^j.. 1 "N. \ I I ^ ^j.. l -N. t l l^p S- \/\lVl (jj_^J V A \ J ( j V ^ -11^ 

.jJl^ VI 

f 1 o *1 n J A—jji J^.11 ^L_j—CL-i-kJ I *\ — c\ I C J—} .3 

,A_i^JI ok^tkll J& A_jj> I 

J*. ^ V ^Lll ji' l v^ jaII j A_jj)VJ1 fl .4 

1 ^ ^u«aLlxJI 3^ A_>JU^»J1 ^)}C- f- \ A 1 c . .5 

L5^ J^-? C5J-^ ^ ^ 

J cU > ^ ^ 0 I jj 1 _!lj In j ^^11 tf-l^_^JI 3)-° ^“0^9 ^ J) j 

.okjJLJI ^ J-o ^ 

Jjl Ij^-kl-jl j-^alk_*JI J&\ ^i^jjJ-fJI .7 

.1 Jl ^jj <^^Ll*iJ (^jj Jl Jj^Jl J 

Jb /jl \ VI 1 ^ ^ Q m >^l J^l I—a—A (^ul— 1 .-11^ *—x-A3—SI .8 

Lu^J 3 IJUI ol^^JI oU^cJI L^j T .j 5000 J\j^> 

•6^1 ^5 




< i \ ..! 1 ~V > ,J J) Q t 
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1 ^ 1 ( 4 ,ii 0 \ j, ^*JI c> J^! ^ isotopes ^ju^ji.31 

^ dLjji^- x-JI J_ix 3^-1 j oLijj^JI /_j_o 4 ,ii q\ jjjJI 

3^^ d^-l^ J 1**> l ^j£l j i S>t 1 \ X II ^_l_i^JI (^ J) ^ * l ^ \ v \ 1 a > fl 

•j^Ll^) l$yj <L$1* 

jlj-Jl ^lj_J j_a polymorphism j<fJ i j^oJl.32 

3 ^ 4AJ cJ-° 3^^“? J > ^-JI 6 j-A 4_xS Ju^^-j 4 t \. ^ 11 
^JL=±Luu .A J oLjjidJI 4_cl_lt^S ^i 4 j j}/Al 11 J I I ^ddlxd.33 
3 _>IJJI J 4_J ~\r V 1 ^ , - > 1 4 U \ /J I j 3 ^ Ll^=j i j 3 .? ** 11 

a - j > t. ^ j ^ ^ 1^5—° t ^ 1 [ a_jj^ <^>c MJI s '^'I ^ ^ ~ <<<*3 

■ 4-j* c-flLJIj J-1^5 dLL&J^ S J-a-ujIj ~*lj^ 4~ ^j 







4jl_ 


^_^jlui 0 UL 0 j-* lime-water j^J\ J_ *.34 

* ^ I ^ J ^ L_S^ 4 . ^ i i 3 1 » ^~s ^ \ ^v \. ■. ^ 

3 ? 4 - ^ JlJI J33I ^ ^ solubility a_lLj135 

4.. iL^> 1 1 J l^-J I ^ir>X ■* 4 \ \ l_>^ j JI J^_i^ . l t > j ^ 3-4 j*> > 1 0 3 ^ 

•Sjl^JI 4j J J £-® 

’ 11 l^jj J Jj-^ 3jl ^ ftjj I j-i-* (^jiLi-oj j_iJsj.36 

3j^JI j —j—c. * uj j— 2 j 1869 

L$_>jjJ ^J-cl is~\\ II ■ la j"v 1 1 1 a cJ 

d) Lc ^ ^j-X±jlu2> l ^ Q \ 

. I—l \c. 4 _j Lid " * ^ ^ 0^° 

dMcULLJI ^ A^ljVI d>}Ulid.37 
3 ^^ ^—u^i_i_s_ 113 10 3 ^ ^_lJ 1 

.l^Lol 3 didd ^1 1 . d ^ t 1 ^< \ 
4_^JjVI dM-cliJ 3 j^ o' 3 -^j 

.A_jil_lj j I 4 j \ I ^ I 

■ (jj^I 4_jjLd* 4_jjJo 4 _jj_LLII ^jLjlaJI 38 

A -3dl 3-°j - o i ^ , u i W^ 1 °^ 3 ^i ^1 Jl SjliwjJI 3- 0 l5 -^3 
•f IH j Jj-^JIj ^^axuLjj_JI A_ijiiJI ^jl_x3l 



L i. A J ji-O 


f^lxJI ^dlal 


spring ( ^aLJI 3l>Jlj balance scale 3115V1 313^0.18 
.pLjiijVl 3 jj (J LoljidLul 3^VI 33»I3 j-3I 3 *_a scale 
4J1JL5 .4 ^ Jl 4 _i1i£ 4_yd 4j« density 4 q ! 'K 19 

3 jJI 3 -0 ■ * 4 x U <a 3 -° A_ali^ J^i ^ 1 3^1 

su , ^^1 1 > 


i** > ^ m \ 1^-^^ L 0 ,u U « ,,. t 4 »l * f. cJ" 6-^ 3^.20 

U> 4 c a_a_»jLJI 


3aLjlJL31^ j_a Maglev train u^LojUaS.21 

.4*\,/■ 11 ^ ^1 U> 4II 4 uIa t - t l . 1 . >U>1 ^ 4JoLuj^j 1 ^ 4^p 4 

^ " u ' & j-fr > I (J A_i_» L_i 11 d>l—mjnl—i 31-31 ^ \ ^ " ..." P P 

. ^ iAi jir tl \% ^ 11 33»Jl ^dl^-oVl 

3p- <JoIjj1i^JIj -UljJI 5jd5 dlj-^.j-j pLjj^ll (^uldj.23 

.Llj 1000 ^jLu,; LljJ^ 1 3^ 

^-iliJi JliuJi 33^11 circuit diagram Sjijl ?4 


. 4_ij Lj j ^11 SjljU 

^L j^ll Ija^. Mi Li 3 L£J dxl j <duil jiJI jjlj.25 



^l .jjsSJVI oL>>^JI ^ transducers oVj^Jl.26 
3^d Jl AjlkJI 3KLI \^ I 3j^i 
o^^JJ a-o^lUIj SjLfJi o-Uio ^ amplitude ajl.JI.27 


. 1—djuu^oJ 3 


jlidil jl pLi=jI LLc diffraction ^1 ^xiVI jl j^Jl.28 

La. j Lj^ g-j) 11 jTi-u i t -v 4 4_S 1 ^ ^ I 4 -v ~ 4 jif ^- 4 -* 3 t " v I 


.cjLaLxjVI ^^^Jl 

LJjJI Lol ,<Li-aLo Lilj-o Sj_x—LJI j 4 > \^^l l LjI^J l.29 

U- i^ L . 4. 1 \ \ ■ * ^A£. LIj-O ^ 5 - 6 -^ A^*_j_aIxaJI jl 4_rvl-> IA J^11 

•j ~ ' ji 3 j , - l ?j 4 JJI Sjj^-a 

Jk ^ ijUiti d^ijl a 3 Uu.,j ^ sundial 4 _!j 3JI.30 
JaiLJI 3kJI Jilli LfxijJ ^u^rJI jijxi j-*i <c> u-*iJI 
.^^i^li sdiji Jx. Ujj 4 Jj3JI 








































\ j) \ f i A 11 A \ U.1 aII lr> 11^ ui A — L_ 


a \K. \ \ 1 ^ t a A a ! U> 


1 ^ tIf S^_a j > >U~ i j_sj <a_j3 

a ^ ^aII <x,^uji ^i ‘Lc.j^uiJi 3 ^-*-o ^ 5 ~a ^jLuj_JI.55 

A) _\^ -v CpoJI A_i_»jl_2jJI (jwiuj ^^l_A*i_> ^ .O 3 I £C-louuJ ^ l c A_lj j l -J 1.56 
\ j) {S^^JLjJLoll j 3^3 ^^11 JL^o! j -3 ^_a —wii~3I ^ a 5~7 

. ihi-s. 11 *. 1 \^ II ^ > l^ a~ II A_IqLuj^_j A j Ic. 31 1 ^ ' 



j^Uu ^.a naphthalene 3 ^ 4 .iJi.58 

.(cjaJI CjI^^) 0 -*JI JjJa_» ol^)^ 3 ^ ‘** ^ 5 -^C. ^ jWixit 

3 -a j.,^, 1 ^ <, a 3—0 ^ j * j i L JI d> Ij-^Jj \ I I —} < 4 1 1. i ->.59 

i 4 11 v> a_i_a_x^^l! 1^ a \ < v \ L> 1 1 L-oJ^_iJ I ^ 1^ * a I I ( czj I I 

oI^aJ^_ i-ll 6 j-A .oIj^^-^a]I 3-° A 4h-v . o £* jl—oj 3-° 

. A_l-o I ^ <j -« V I l**i lj 11 > 


aJ_jLLII^a£. 3 - 0 -^H a jJI 3-^1-411 3 -0 bakelite oi K LJi.60 

3_jljJ ‘ A \ ,^» Jj' .Cj VL-0_*_!L_uj VI 6JJ-S-IaJIJ 31—^ 

■«3 (j ^ I \^ ^_S ^ Jj^JLuxj 3l£ J-4^ < A i x i <■ <-> ^ju*aLlc 3-0 ^ v j- ti j 
.^L 3 Jlj jLiiiJIj j_jjo^iJI 

^Irii-u Lr lil ^jj j-o -31 ^Ic. 3jj J^bxj .61 

•^1 

^_A A . \^% a 1 1^ A \ j 0 v 1 1 t-> A I I j , _\ v A U ^ A I v A 1 1 f. \ j <li V I ^^a^XJ. 6 ^. 

. P-1_ : JI » f U<n ^_lc, A \ t. -v 1 1 ^ l~> A11 3 ‘ v A AI 1 I J) ^1^ * I a \ i \ f. L-oJ I 

^1 oV UliJI 3 ^LoVl ^ Sj^kiJI jjjiu 3 ^jVl 3^.63 

/. 25 J JJLAJ A O l K 

3 -o (cx»lj) 3 !^^^! 3^-o3 1903 ^ajj j 3 jVI 3 ^^ "I ^ <^-64 

I4-J ^^’>1 1 ^ aI^.JI 3-0 313I 3j l i 3’ 

.1903 ^LxJI SjLJo j.*-! L-o_i_s ojcj a5j 

A > *> 1 ^ ^ 1 1 A_11 ^ ~*v 1 1 1 ij-i I j A t \j 1 a | f. I < -A A 11 aJ ^ <o t ^~\ > . 0 ^ ) 

S^iJL^o LJl Li£ j-o Lunar Electric Rover I 

Lo^j 1 4 5 jaJ a I <A$ j 3 j I ^-Lc Sjjl—5 A_loj_4_^a-o 


^jj ^. \ -A. " aII 3-° A 1 cu ^_A Lj-^Uaa^J A .39 

A ,s~\ A I I t t A . \ II ^ oWl 3-0 1^0 ^_U 

. ~ 11 t \ 1 1 ^-0J ^ “ 1 1 —A^v aII 3-0 6 JAiaj VI ' ^ .40 

3^. oLLljjj- 3 I A-llj| ^ protease jLijj^Jl ^ j^*>^j 41 

(j;j , \ ^ 11 LaJi^ A A <^> Ml I oLujJJlJI 

^jLxJI 3 % 7^ • * & ^ I j) <3 ,u< ^ ^0 A_a^^-x_o j_jLL_i 4 -xmjH j^.jj .42 

.^jI Kill aj-A 3-° 3-0 

.6jl—oJI lj^ J Aj \ >j 1 > A^xil^j ^j-A aLj-ci^JI.43 

a ,^o l: ^ I 5 jji I 3 o 11 o I j A-jj) ^ <it<o jl> 3 j ^-A d)L>^_»VI.44 

oL»j3i^Jl olj oL>jJ ^ anions jnlj^Jl jl oL^Vl .45 
ol j ol—jj_jl a Cations -L 3 j-^JI jl cjLjj_j_jL^JIj <SjJI j 

A .^3 \ .~11 1 1 

^_S S J J) j— O j-t-gal \ C . ^ —A 3jI— S -31 6 1 —j_jlI .46 

.3jL»-o illlj 3L_*_-aJI 

( 1 ^ 1 j) a v a y "t a 3 t 1 .9 \ 1 ^t 3^ a * 1.v-sll jl^oJI < 4 h\^ >.47 

... I I j 3 1^ ~ I I A-JLl 5 ^ 1 —ujaJI^ a_a 1 11 3 J j 3 —o -*** j ^$ 

. j_cuJ I a^o^La-o^ a r.. 1 ^ I lj) A_j^^oJ 1^ (3 L » ol l) 

I j \ t\ I AtA A Atii/s U> * l^~ uLLu, Cj I—ciLuj LoILi .48 

3l_JLidl ^^-ic ^jVl ^ jj_^JI ^ » j ) L II jL_i_ll ^^-^->.49 
3I II t>° Ij 4 Ij 3I i- 31 j 3Lij-3lj 3^j>^l J u^-^yb 

A \ \ t 11 1 Ai A a I U> ^ \ a v-s a a. \ A \,,, \ j) I 1 A ^ 11 J) 

a :j iu^ii ajuji heat capacity a^jI ^Ji ouJI.50 

. 6 IJ A_j^Jk-0 A^.jJ 3^0. Sjlj-=^ ^—4 jJ 

.6jLo j-xC 3 I ^ ^1 3 -o 6jlj-^JI £—i-oj ^^iJI A i ^- r aLiJI j_A 3j-*-H*^^ 

,1^ ill a-ojj_»JI 31 ^ ^I 31 ^ 111 1 j-^-l j —a ^UkjJI 31 jI^Vl .52 

1 \-s.*> a a l~ a.a 1_4_> 3-o I^^JI ^-tc 3^ L 4 nJ I IJ_A 3 ,^^J 

.6 J<AA^j-0 A_ 1 xj 3^5 3 ^ «*ij 3 ^ Jj- 4 j ^c_Lxu ^lc 



energy aJsLLJI iaa-v Lo_a a a1 mi ^ \ a^~' 31 ^jt-uLxuVl ^jLlaj^LJI. 53 
y.efficienc energy AiUJi a^Ls^j conservation 
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JtLalJLj j-o jj_a cj j^_j ^ jJI J^Lalll ^^tj^.72 

j_ijLL^ ^j-a-L^a j <^>l \ c A...a >l j .n j *N II 0 1 x^l ^u^J.73 

.6 JJ^k-o 

(J 1 I 3 -0 O ^ ^‘ * J 1—^-A ^ J^J I Ja_i l^lJ ^jiLl I Ixa l^n_J 1.74 

.^u<; ii i^ijiJi 

1754 a_ixu (j^jj l 3 -‘-^lj-s ^ 3 ^) ^-jia.75 

• A.AJ ' ^ -A ^ I i ^ ^y< « < I V I ^ ^ ^ 0 iN 
pi—i. il iVlj J^—LJI £_ 1 -*-<a ^J_ 2 k—L_U 1_1 ^xo-j (JJ_Jl—o A—uA.a. 11.76 

4 II 

3000 ^ 1 x a_jj) ^ a 1535 a ^ j \ * j_» \-v 1 1 j a .^s\ * 77 

.A_ijXo 

^ « *J J J <(_£j^.i JcU^Li. 3 I J^jLx-O £—O ^yO £C_ij -0 ^iLjl.78 

.^jl \<<iVI j)iii^ ^a ^j ^ * 

.^* jJJI ^xC £_jLoJI A j 1c ^3 IUjj tA.jxj^JJI ^LlJI £_j>Udl j a~ a > 7Q 

(3^—4°^ ‘cJ^M ^Wjl_i Loj)^C < 3 jkJI ^-ea-OJX ^.80 

.CjUa 1 «*jII 3 A_jj_jju*JI 


v_S l ua*\ \ uu V i" \_a j) . 

A-xiu-o j-c-^LxC ^^jjljJIJ ^3_jx^J^_JI Jjlj ^A a l ,A l 88 
. A_jjjjJI AjUaJI J_J jJj ^_£ ^jiiJL-LO 

&3-S (jLi JLLi dJI^x Mj l-S-Slj 4 ^-uj 3^ o3^J LoJxC.G7 

. J a1 1 A_Cl—fl JxI 

<31 < \\^ Ml A j" ' A_sl_la A_»l i a a~ V A a ! U1 1 U> a^w \\ a » . ,. ^ * .68 

(JSLuj A_aUaJI JUlul I j >4~ i 3_» 

V Jx A I < xi 1 < *j 1 1 ^ ^ ii-i j ^ Cj l^flj ^ Llax ^ ^ A 1 1 I m 1 1 |^J |. G 9 

.JLpJI ^ 

J^xxxxaLjx. JjAjjLJI AJajU^11 A_iju-i 6^5 ^ iO.,. VI J^.70 

■jj <_>1 fl. A. VI ^Jtai*li dJj ^ \*t * *i y\ 

^Ijixxcul j- t - a -41 lj-» .^-3 1500 ^.71 

Oj j 1~> > l—o ^jl_c^_uj^ 1 i^\ a ^ 1 c. A_ Cj V ^ » 1 1 Cj I j 

^ ^ 

.^yuj\ j (^ 3^13 1 a^vl ^c_wxxl a aII o!-» 3 aJI 


j^*^3 3^^ C53^J 

. j-o_LLl ^£.3] I ^c_LxujJI 




^3 -LxJI L> uJloi 
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ioi.ljill JLijjVl 


jj-aJl ^ jL*J solid shape ^L>JI ji >JI JS£*U 







A_jl^iajuj VI 





^cJ&uiA ^_uj_\\ a J^iju polygon ^ VI jjx-lo 

I jl A r>j <a"t <-u-^ Jj A_j (j^ j) ^ J 



frO* 




^ y. ,L^i V I ^-C 1 V < tJ 
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JK4.VI 





V= Bh 


V= abh 


V- a 3 


V=>/ 2 Bh 


V= 4 /3Jir 3 = VftKd 3 




A= 'Aah 


A= ab 


I JSxu pi tin 


(j-L3L-a A_lxu 


. _ t a a 1 1 A iTxj 


b 

A= Vibh 




A= ah 


JSLiu AL^Luia uLuil 


A= 7tr 2 


A= a 2 








0^3^ Loi .^jUJI (J-® ^J C5>-^ JaiJl j-A SjJiljJI Kj^ J j^JI ( yL 6J^lj A_flLcu_A4 4_L)lJL> Jjlaj U A SjJjI jJI 

^Ic <daij (_^Ij S^IdJI j&j* 0^-? Ja^JI j_a (LajIs-s ^ a«^>\ jl) Sj^IjJI ^Laiiuj .1 $ ^ ik^ ^,„c s^ jIjJI 


<^jL*i_}j j-i-c Ja^k J-A 6jjl jJI -6j-ilj-]l l r\i^ ^-J-C ^IaIj Jj-iiklj ^±1 U A 1 1 jjfc gjjil jJI 1 ^ U t 


.6j_»ljJI ^ ^ (^ic clh*-^ L>*\>^L$ Sj-iUI 6jj-uca^^Jl 4_a] r>\^l l j_A Sj-jl J-ll ^ LLai .6jJildJI a » fJ ic l 1 n. 4 ljU 

. 1 ^ Uj-s a ^-lc J£^JI ^j-LIIj 6j-^lJ-Sl j^j 6jj»4^>^k^U <LLL1 aJI ^_a Lj^jIjJI a*U al l 



a^Lu^JI — 

A 

J>JI = 

a,b,c 

,s \ C \ Q 11 4 ->w \ ,,, A — 

B 

>ill = 

d 

£.Li3jVI = 

h 

1 \ ) ^LxxuJI — 

r 

^ ^ 11 = 

V 

3.14159 = 

n 


f>L*Jl L> aJial 
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{j^Luall lj! JL>»3 


fU> 

CjL-ijL-j 

a^jUJI 

^1 

<P") 


(n-)^U 

jL> c>» ^b 

(M-)jj^ 

u>^ <iy° ^b 

(m-)^ 

._ aJI ^yO Jjxl J 

(C-) 

A_jLo ^ya J^-lj 

(d-) 

(> t ) Cy> ^b 

(da-) lij 

£>J < AA C 

(h-) jsSa 

AjLo 

(k-)^ 

A_ijl 

(M-) ) i^-a 


(G-) LLl£ 

jLjlo 

(T-) 1 jii 

ujAlh 

_ 

J 


jjjUI al aU < 

A 

jjUI ^Uaj 

jjUI ? Ui. 

^UUI 

jjlJI ^Uoj 
sIjxuJI 

i 

2 

1 

2 

10 

2 

3 

11 

3 

4 

100 

4 

5 

101 

5 

6 

110 

6 

7 

111 

7 

8 

1000 

8 

9 

1001 

9 

A 

1010 

10 

B 

1011 

11 

C 

1100 

12 

D 

1101 

13 

E 

1110 

14 

F 

1111 

15 

10 

1000 

16 

11 

10001 

17 

12 

10010 

18 

13 

10011 

19 

14 

10100 

20 

19 

11001 

25 

IE 

11110 

30 

28 

101000 

40 

32 

110010 

50 

CD 

1100100 

100 

J 




^jjJI (JxjUSJI j^LHi C*lj>9 


J 


jL^Wyt systeme internationale d'unites (SI) JjJl ^L^Jl 

jij 1960 /JjVl ^->>j ^ ^o^LLqlU LJjj a>£. 

:Lu>j olj j-j^u tvJl I j-A j-ai j»_>j .^JL»JI Jj j a v* r> 


(m) 

> (. j , Al l 1 » U Qj ( >JI A_fll r*j aII j_Aj < JjJaJI ^LjJaJ A_la1LsJI 6 A^>l J-A >-^l 

.A_pl_UI <> 1/299.792.458 > £1 >11 


(kg) ^l>»JI 

>jJ £■ jj-<ul a l~< >£. . A_1i£JI ^LjJLI A_>l_xJI Sj^j-ll j_A ^1 >»ll 

4 oil A \ t Q -v ~ ^ aIsJ) ^j-J-i^biJI ^y& )< -u l 


(S) A_Ul_l]l 

Oj-U AJS>1uoj ^5 jJI >-^jJI J>Jl J-Aj -6-°> A_Jj^l 6^-A A_Ul_UI 

.133 ^jj^xujJI 6jjJ A_>>_t-<a oj a_a jj j 9.192.631.770 


(A) 

j_^c jLalII >aL> j \ \"\W >ja!I ^LjiJI j-A ^j-i-oVI 

Jjl * .j Sj>-5 q \ \ ij ^IjJlJI c j—o jLa \— ft (] > j > J } tiJ^L_ujVI ^j—o (j-i 

1 jLaIJI dJ j >o/»> ( 7 -10 X 2) 0.0000002 


(K)>kii 

t^ya 1/273.16 A_^.jJ ^LjJLl A_JjjJI Sj-^.j-11 J-A >1£ JI 

a M ^ I I (^ 1 .1 1 4 c s 1 Aj^l^aJI A j A_a.^hlil 


(mol) Jj^Jl 

iSy^ >JI 5jLJI ^-a j <SjLJI <juLii j-a ^-ol>JI *<^>31 jl J^>l 

.1 2-^jlll jd 0.01 2 > Cjlj j-ll t^yO Lo jj-fi-j ju^aLlsJI > CjI 


(Cd) An^ll 

^ ^ ■* 6 ^ A^ Lj VI 6 J-uj ^jaj l j ft.l A_j_uj Luj VI 6 I ^£-A A_1_j j \ ^ 1 1 ^ I A_x-oAJ I 

jl^l 1 J£JLIj1/683^li^>^ (10) 12 x 520 jj> ^ j 

(a a.^^aII A_»j>I 6^_A jI^J-ujVIj) 
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(jjjLiiLlI pl_v ^ j 



^jXaJi (jxiLiLII ^LL-u 


%JI 

3 fdo 1 .000 = 3 ^UWJ (-id \ ,U^j 1 

1.000 = 3 r j 1 
1.000 = 3 f 1 
3 ^ 1 . 000.000 = 3 f 1 


Jo 0 * A d ) 1 0 — Juj (^A-O-JJlXuj ^ 1 

(J-WJ 10 = (J J (j I auij) 1 

Jj10 = j ChJ) 1 
Jo 1.000 = J (jij) 1 
J~100 = JGU)1 

olji-1 1.000 = -* Ji-o ( 3 ^) 1 


ilSJI 

1.000= ^(^^1 
1.000 = is : (jji* ^^Jo) 1 


V. 

r~ 


-I-I 

... . . . , -. 

J^JI 

fj-o (^ILdo) 1 0 = ^JUJ (j~ ... ^ 1 

^JUJ 10 = ^UUJ J (^JlAjuU j) 1 
^ujjl 0 = ^ (j+a) 1 
^10= j (^2^ld_>j) 1 
fdjIO = ^.A (^ILoj.l5d a) 1 
^AlO = ^d (jLaj_L£) 1 
f 1000 = ^d 1 


<L2kLuxaJI 

flo 1 00 = ^juu 1 ^LoILIjuj) 

2 <do 10.000 = 2 f 1 
2 f 100 = Ijl 1 
Ijl 100 =jL£j* 1 
2 f 10.000 = J U£^ 
jL&a 100= 2 jd 1 


‘LdjXA Vlj <Lajj K\Vl jut! a a II 


(^jJla\) IjLxuJI 

^LuaJI 


CjJ 1 = d>jd 2 

<d 1 = Cjj 8 

Juj^_j 1 = di 4 

£-Jj-0 1 = 4_S_Jj-C 4_^J_J 1 44 

Ajd 1 — <L3 LJj-0 9 

Jd 1 = ^-j^-o jjd 4840 
j-jj-o Jxo = Jd 640 

^d 1 = 4 _l^s^_i 12 

jjd 1 = ^.Idl 3 

4-p.Luio d*duj = j^d 22 
£—1 = Jcu d«-<J 1 0 
J-o 1 = jJjl 8 

Jj-o 1 = ^d 5280 
jLo 1600 = Jo-o 1 = jjd 1760 

(Jjl^xu — ^^xol) IjLxuJI 

O > J d 1 = <1L 4 | 1 0 

Cjdd 1 = Jc. 4 
Cjj Ij£ 1 = Cxi-jLi 2 
(cd»d 8) 1 = £jj\ 4 

( K it) IxxuJI 

Cj-i^jd 1 = djdu 4 jl 20 

clL 1 = Jc. 4 

Ojl 1 = C->\jd 2 

1 = Ojlj^ 4 

iOSJI 

A-ucuj11 = A_^ai 437.5 

JLsj 1 = 4. jl 1 6 

1 = JLj 14 

(CWt) CLujd-A 1 = qJLuj 8 
jd 1000 = 1 = ClujJjdA 20 

J 

*isji 

1 = 2000 

Jj^lo ^Ja 1.12 = 1 

L 

,_^d 1 = 4 1728 

>—1*^.0 jjd 1 = >_A.d.o ^d 27 


^3-bUI ^^1 
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jrul 3^ 


/S \ J -V a JI VII Li 

6dA A_lH^ (jl_S AJ A-j^^-oJI ^x-aLlxJI l—o (._>^)-o Id| 

^ I A_LA^ ^ 1 1 1 ^ j^*n * t 1 ^ . n 0 \ . tm t 11__) ^ Q \ t .jj t**i Lj>^^ ol I 

^j-jLJLl! I J_A Jjlj .A %-\ 2 1 ajLdl jJ-u^i 

. 1 799 A Vjuj (co<**^^ 0 i 4) ^jUXLJ^AJI ^->1 


plijJiVl S^a H4^ jjjLa 

4 1 j ■ » \ ^ j| AJiJjuo A_C J a ^^_S 4-JLo^.VI ^l_SdoVl Sjjs ^ S i"> 

.A_j jljJI Ls do Y I S^-S IVs^ j^-il-S iiil j jodoj . AJLjLj 



iaLbJ! ti4^ jj-iLa 

<l_A ^LOiJ jl 1 d Q 1 ^ V <A_I_jI_j jj_£JI ^-S 0 Jj-^j-oJI A— s i U I I 

A ijlj^ll O l-o-o l-O-J dll I Jj-iLUL I j_A ^^X-do^ 



ijjljdaJI oLlaLlj jJJ ^LUI jjdULIl 

^j-^ <j-°j-M j—° entropy a_j_jj^l>Vi j! ^jl^Ji j j \ \ 

6djl-i A sU\-o ^jo LaJjXoj J^SdlH C /^ A ~ ^ Sjl^vJI j)l 



4_jj| oLlaQjjJJ CjJLUI jjdLLII 

,<LoLj >p-l CjI J A_>jl^Ok. A_o-o1_1jJ A _i 1-aC 3_Lk (J-j^JLxi-oJ I <j-o 


JSJ ^^oj^JI Ux <.A.1I ^j-oji-o JjL*_j cJjl-S-ll (j-o ^-oj-a 

. ~ j j ^ 11 4_j j^-al I (Jjl^LxJI jj-o 


<LG£JI fc4^w jjpLa 

jjl ^l) AJLjLj ^L-oAJI JxUlLII ^S A_jJ l pa. y I A l . l£ Jl ^ Si > 
I _\ A ^ 1 < ^ \ SJ .^ 1 ^ .n a > A > 1 \ 1 1 j l^oJI A_ll<[ 1 1 A_lc 1 Q~ ^11 J 1^-oJI 
.1789 a \ixj (A-ijjlj-sV jl^i=Ljl) ^-ujJjjAJI ^Uo^JI jjJjLsJI 




•• 

••• 





V ^ X ixJ 1 ol-i^^-o 

Y mil — j j j 

j-<VI 

X ^^ixJI oljJ 

\ j ' 11 

,\do J^. jl^-g-o 

2Fe 2 0 3 

rsj 

O 

II 

+ 4Fe 

£3/9 

£96 

i.223 
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tsy* u^ 1 - 5 

£-° Ij^Is (^LljoJI £-J^u. O^i ^ 1—o) W»1 M~i 

. A_i lc. ^ i l~> /\ 11 Li < AII 


U>l9 J U>^ 

SjljJ^JI ^yo 6.2 ^J[ (JjLx-oJI ^L* ■< •> r-ll^ 

A-_jj-Lo A_^>j J ^J-X-cJI c ^-o j ^1 j_C 1 aJJL^ 6jIj^ 


^Jjjjl A-ijJ&lll 

^ 1 Ll «Jl)l^jJI 6^-J-oXo J^j-o SjLJI i, _flJLtJ 

c5j-=^l oljj Jl Lfr ^^ 6^1j ‘LpLi-a^ La^-j-oJj 

>Lj j „ i ft 1 1 A-j^ia_JI 6 j_A r j-L JJSj .SjJLa-o 4 ^ 'I J ^ 1 < \ J 



uj 1 Uj^ 


dLujJj^La 

A.^< A 1 .oil CjljLiJI A j m \ 11 ^j,£. ^ \ \ 9 til s\ \ 

A i ^k J ^ ^ ^lijLi (LijLc Ijj) ~ " \ ^1 1 j l ,A* t 1 fl . A* > 



dLujjJ—^ 

j>iL£ 


effusion ^uU^ljl diffusion J l .v;M ,...1 \- t 

• ^ J > J j^Ji Ajiil^J £_i^dI j wl I ^ ..Xr 


4UlL^JI 4-J« 




^ J-* Oj-Jjj 


^Bjjjl 
aaI-vII g.1 flic 


4_»_jl 


<_L 


4 1 1 A. 




g-lituC. 


( _)*i 1 _lj l—o)^ ((jl-^» j^j^_ij) ^LaJVI f-LalxJI a j j U t\I ^ j_A ^'^» j 

A^jLxI (jl ^ya ^_aJlZ5 A_fil£ A_i^JI CjLLI^JI ^1 A^ jU\ I I .v'\^ 

A-4^JI cjLLiI^JI a jJI e_ajUc>jJlj ^LlJI Sj^.j ^^.a a^IaJIj LjVa.II SjjxILo jl a >1^1 1 

.A-ojji LjMiw ^yd ^.\j.\-vll Lj^UJI jJ jjlsj 

DNA a_ijI j^JI oLojJa-JI jj-ais ( LMiJI aJLLJI jij ■ > ^^LLU Sjjj^JI aJlwJI 

k O-a Jjl -Lfjlj A^L-a^l A_i_i£ jl]\ L$..x\Ay L^UJI j .^jiJ A_ilk ^o 

^Jl-*-Ji (jl^ La j-aLL Lh 5 Jjij <(dlj-A cjj-jjj) fJLxJI j_a A_JiJI 

^_uj ^Lyij ,tj 


>^Jj«JI jxiiJol 
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r 



(jl Avogadro’s Hypothesis jjjU j_ii i^j-a Jj-i^ 

^L^jJ ~«"v * A_a_SIj_llj Jl)1^l_iJI ^j-a <Ljl i -a ^ - al l ^ ^ VI 

.oLLj j=JI <j-a LijLuA-a jlj_cl ^_Lc A_jjL^L-o L x ,Jz j 

j l 4 II * j1 1 ^~v -vII A_S^JL-o ' > ^ a\ Lj jIn 111 «iJ-A ^ lc IjLold 

^ a < A J \ tc £ J_ 2 w.I j ,.^4 i^i A_^.jJ A_&_x_fiJ 1 6 J-A j J fi i 

:<_JLill aJjL»-JLj LjJLa 

PV = 1n m V2 

.jJll-s SjIj^JI A^.jjj <1 U4 < a J1 ^jLuuj j>-4-^ 
aJjlIIlj ^ jJI ^-vaJI j-Aj < I^Il_iJJ L_i ^JLj^JI "J l V Op. 
.A_ljj^JI A_c^juj j_A V^ .i fljjkJI 6 A-A jin\ 

0-° ^b 

.Ll_j j^JI a h< m jLaJI oLlj j^. JJ£. Nj 

V_ ) 




^luu Jl Big Bang Theory ^k*ll jUJl>VI Ljk: jjaA 

^ < \ t "1 *\ 1 1 a I I j) ,~il * <A i_»^J| ^Jl_c L$_jl_ u^j J-fij <1927 

1 r.,\ I a \ ^ 4 \ J U \ 1 1 6J_A .j*\j .ajJ jj-^. ^ ^ j ^ 1 i 1 1 

oljk .^jlr>X 11 jL^AjVLj u5 -a^J Jj^ J > » i (j-° Oj^ 


^ 1 .A al l ^ILc la^.V Lo J \ C. A-4jk ill 6 j_A ^-L Cj^Lj^-JI (j A x > 

uj-^ 6‘ ^ 9^9 J J-J-A o-JJ J l 

A_uj_LJjJI ^ ** 1 *t \ 1 1 ^j| > ^ t A. V | J2 j 1-4 Lu^J I O IJ.j J-fij .J Ij-aAxu 1—1 

oi*-Ll IjLc L^a jL^LVJ 

j 1 ->w a\ VI /^_c ot-uij .jJI ^j)~y Jl (j-a \ ^ j-fi-J jo-aLlc 



jlj^i kJuAJi ^1 Boyle’s Law 

kiuJa ^ILj Jjj-j (jj- 4 l.fi jj jLxJI ^ 

Jot jl Sjlj-=J! A^j J j-i-4^ Ijkj La ^ J jLiJI 

.F’V = c4->l-4 ^1 .^LcjJI jl SjxsJI ^ Sjj-^j-JI cjLLj^JI 

.1 662 aJu^ aJj^LS Jjjj Oj-jjj j^j-» jij 







LI (jji^L (j*x 4 j-l) 
germ 2L^jjj^Jl LjkUl 
Ljkill 6 La j^j theory 

A a t a \_11 pi \,s^x~\ aII jl 

i j (j ^aI I > VI V oLil£ 


jV LAjji-i 
~ ' ^ " I J^j .^XUJ^JI 

d J-A 


. A 1a 111 
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c> J «T i 





^jLxlj ^jJI j-ij-o :^jl_aJI o_LLJI 

• ^ ^ LLlI ^.a x 1< All ^jljj^o ^-v^ 

a 2 + b 2 = c 2 

^4-) J^= C Jlo3 CXi^ 

» llii x l. a 1 1 bj a ^ya ,j^ 


jV '1 t ."ill A 



^UaJI jUUI j^jli 

Ideal Gas ^liJijUJi^u 
*jl y^jjj ^ A-k ^wxj <La^L»Ji Law 

A_la^ ^ 1 A*t ^ IjiJ ,jLdl 
j-jjJL* .Sjj-^j-aJI jl_JL_JI 

(J—ol^-C A__LI_ lu j_j jLJlJI A_11_^ 

S jIjj^JI A-^11 

^1 U * , X. 1 1 j 


PV = nRT 


= P 

1^ 1 1 —i A £ 1 In *"J 1 6^)l^2kJl A — T 

jLiJI = V 


^"LaIj ls^^"L>4^ J^LaJLII £■ LxaI ^ jj ^."t /J 1 j^\x II 
^5jLu*a1I ojj-^j a 4-^' ^ (^-11 pLa^^JI ^_o I jjL 

J-L^-» (£ j-ll j-l*t\\x 11 


jLxJi SjLo a — n 
R = 0.082058 ^>JI jUJI cxU> 

J "* Jj-® S J j - L *. .A J_A Lj 

.1834 aJuaj cJ^°[ I j-A ^ lS j 



JjLJj j>iti 


t>° (^j^-ll o^-? oljliJI ^1 Jjliu ^>U ^aaj 

lj-4 >-u^ > j .L$_i <La» jj (J£ J-a Lr i^aVl LfA^k 

jl <AJL)1_J A_JjlJ_2ik jl_*JI ^_aa A..UXI\ 11 at" 

=v/t 

c£^"0 < jr x ~ ~ L H lj <a I I <jL^ 0 ^jL5JI Ixa ^iu_> J^l 

. 1802 a_1uj (viJLxi o_l— _£ 


Periodic Law ^jjJI ^UJI : 

. A_Jj jJI l_Ajlj£.l ,_)ui^>, \ l_Aj^J jx^LaJlII A \^t l 1 A X I I 


Jj Liu J X l IXi’N 1 I I “’ll ~k- 


^yjdl L yAL\ 
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ol£,1 ^JJl (flXuJ! 


£ 1 A_ 1 uj 


£ l>A.Vl 

1450 

Lu-a-LjLi 

L>"^) 

1455 


A * \Ua,II 

1492 


4 t . ^>J) V 1 

1510 


» t^ll 4 _CLuj 

1565 


^15 

1590 


■ >^JaI 1 <3 ~*v -T' 11 

1593 


aII ^uLja-o 

1608 

ijJ 

^ • y 1 ^ 11 ^^Luj-L-lJ 1 

1624 

Jjjj' f 

4 0 \ j i a! ) 1 

1636 

jkLijj 

^ 1 1 4 4 a! | ^ j % h'Ia! 1 

1643 

^ 1 \ f*.. 1 *i ... > 1 *n. il Q >1 

( Ui .All ^juLjJLo) JLa jjLJl 

1650 

^ Cjj* >*j' 


1656 


j \ j 11 ^cL«. 

1663 


^J^dJ (j-SUJI ^.ul-.ll 

1679 


U* iA. 1 L ^ 4 -LJI j J-S 

1698 


LjjU^JI 4 ^ A j| 

1701 


4^jjl ^11 SjIjaJI 

1709 


jpUJI 

1711 


4_jl_j^JI <£jjJ! 

1717 


u»‘^H 

1724 

Cx*\-Q-± J^j-iLc 

(®jL>^ Ol*}-®) 

1733 

^ OJ+ 

(iLUiJI ill ^) ^LkJI 4jLJI 

1752 

\ >KiljJ> 

4*jljLo 

1758 

j 

4_j j_LJI 4 _uj j_*J I 

1761 

OJ^ 

A_> 1 11 4 v~l a \ aII AjlLuJI 

1764 


£C-Xuu-lJI (J^C A_ll 

1767 


(<LjjLiJI ^LyJl) 1 j*L a 

1769 

Jal^ ^ju a \ ~v 

(£j\ \ ill dlj^All 

1774 


<_l_J 1 \J (j *\ 11 4 V /\ 11 

1775 

^_hLH 

A_ij 1 4y t 11 4 1 t Q ... 11 

1776 

^j\r ..^ \ .wflt.i 

d^al^jjjl 

1780 

^ j K'Jj-s L ^ol ^ \ > 

SjjaJI A_jjiL 1 j oljl )rx iJl 

1780 


^^jl jJl j\ r*j \ a !1 
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CjLfcl ^IujJI 


4Juu 



1738 

l_A ^ i > 

_Ls_>^J 1 4_i_>ljJI A-C. LuuJ 1 

1783 


jVj_aJI 

1784 

JIjLo jjd^l 

4_iX»lj jJI 

1784 

J-? ^4JJ^ 

6^1 JA5 

1784 

(/■ij /! 

^)U ft.ll £t_la-o 

1785 


/VI J^l 

1785 



1786 

UJ^ 


1791 

-hj 1 -* oj+ 

4_jjl_*JI AJLlxJI 

1796 

J jb J l 

j-UJ 

1798 

jjlVu* 

4 tj, -v ~sJ! 4 r 1 >U1I 

1799 

1 U> i Q 1 _uoJl1 1 

A_»jIL_JI 

1819 

i $ l t \ 11 , ~t\ 1 ,.t |_j \ Q j) t*\ 4 t\ i j 

, > > > t«s 11 4 f 1 Am 

1820 


4 X > J ^ t rtil 4 %... 1 **v 11 

1823 


^_$l^-11 l flU< aU^ /uJ^Vi^I^aII 

1825 


1_1 ^jx> lira \ \ X aI 1 

1830 


^yj _U.ii.a1 1 

1831 

^IjljU J^Lo 

1 ^A Li-J jJ 1 

1837 

o j\iu\Za,\ 

^LJI2LJVI 

1840 


^>a! .^S~ 11 jj) .^S j! ol -V <u i11 

1846 

jLa 

aLL/JI 2jf 

1847 

U“JJ* 

4_S jaaJ 1 j 1 <__S l^illj 1 

1848 

~ ' V <Vi ' \ 3) ^ jJ|^ 

/ 1 * ■ ■ ■ V1 ■ ^ ^ 

1849 

qVa jIlJlj 

^LoVl JKiJl 

1852 

j^y* djA j^j-? 

i t nijj > ^ 1 1 

1853 


j* <^a!1 

1855 

j^-dW 

4_L>i_iaji a_j r -v ^ 

1855 

jujjl 

^J>=JI) u^ 1 ^ 1 

1856 

j^LujLj ^yo-j^l 

(^LUI S/Llu-JI 

1862 

J_Ij-1jLc JjliUl_»j 

^yj 1—uj 1 ^_S ^ A,l 1 

1862 

i j jjLuaSLII 

^yXLLLl^J LJ 1 /_! 1 jJ 

1866 


du^Llj jJI 

1868 

<_> £ 

A_lj^ juaJI jj^J! O 1^1-juj^ 

1869 



1873 


LplUl 2JVI 

1876 

^ 1_j 4 l^c ^ J-kl_ua^JI 



^^JjU! 
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<l1uj 



1876 


2-fljJI ^LjJI ^1 Jl jljl^VI 

1879 

jl liJ 1 ^yj l_a 

^yjLj^^jl llrfljl 

1880 


JjVjJI ^Liio 

1884 


^ji f ^ui 

1885 

jlajJ c-ulj^£ 

SjjLJI LJjJI 

1886 

jJ-OJ J 

Cj 1 I if l_ 6 j 1 i ..i 11 

1886 


03 ^ 1 ^ 6 U ...r 

1886 

uJ^ jl 


1887 


JjlJI 

1887 

J^l 

(dA^L^O l ^'-=3 | 

1887 

i s 1.a 9 ^ jl^ 

A Mil CjLuj J-»JI 

1888 

in > > V> > 

(^j^I—lIaII jLxlJ! J^j^a j dJj^-a 

1892 

J-4J 

a£^l*JI ^JMuJI 

1893 



1898 


M-aJI A_1 j^Lo AjiLslUI A i^j^JI 

1898 


J^j dJj-^ 

1901 

^ J"? 

a_i_j L>1 a aII a_c j) ^^ ^ 

1902 


aI^JI < q 

1903 


S_4LkJI 

1904 

O ^ ^ J 1^-uj f^yj La 

^liJI ^jujLjl^I 

1904 

CjJ^_A l ^ > 


1904 


L yljjJ! ^LlUI ^LaulaJI 

1906 


IjS Jl CililiJ 

1907 

jiiKL jJ 

CuKUl ^IJ 

1907 


UJ-^* 

1909 

.£ 


1911 



1913 

chib >L>I 

o^UiJIoLaKJI 

1916 


(jj*> itj ^y-t 1 \ ujj 1 J.t.rf'vl 1 jLu^^JI j VyjJI 

1919 

C4^b*\ I-U JjJ^LuiJ 


1921 

-1 6j^ 

^_> j^JI i iL,\S 

1922 

£-_1_jJL»Li CA-»I^jC t s l >j UJ a ^_LwJI 


1923 

f •* 

jjj-^' oljLii[ 

1923 


jUlllI 

1923 

(^LuU ^JXL-> I^A 1^ 

J<a^all ^LjlUI 
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oLxljiixMJ lm 11 


jl±V\ Ajuu 


£ lIji^Vl 

1925 


o_» jj^J! jL^LJI 

1927 

ojb 

1 1 4_£.Luj 

1928 

^ \ AjJjfl j 

i > AuAA\ 

1928 


* ^ 

Ajju^J jl 4*\ It 11 

1930 

^LajI (J^jj 

L "i l ^ L 1 1 l S 1^J X -ftll 

1932 



1933 


(^[ «—^.j jlj) Jjj.fw.AlJI j JjH 

1935 

uj-?j j j u-^b 

^jLLJI 

1938 

JAH 

L C 1 1 J J -V l 1 ^ 1 Q 

1938 

n &JJ 

^jjAlJl 

1939 



1945 

j ,u> * } >jj ^ 


1947 

LT^J^J O^LhJ Lhi J jb 


1954 


A L^LsJI 

1956 



1956 

ut 

^_a) AajLo^jJI 1 

1958 

0^=4-° JJ 


1959 


^_tJu-£aJI i__JLfiJI 

1959 


^ ‘ * 1 ~ * 'J)J^ 1) A—i^t.n'vl 1 4_S L_S^jJ 1 

1965 

J^j 

(d \ \j11) AjjuA.oJI 1 

1968 

1 \ ■> 1 }Lc j 

v_ j^l-jL^JI S^jl—s 

1968 


(^ijji) a* 

1970 


(^AJi) oA' u-A» 

1971 

jj±* 0^J 

^jjL-saJ! ^cJLxaII 

1977 

^LjjLoIj «—d 

^ *JLft]l JjAJjJLj jjja-alJI 

2001 

Jj_JI 4_ixu-u^-0J IjLo^juajLo O >\ ,l5> jJI 

^JLL-i=JI J \*\ 11 

2002 

o>"_h'-! <jCL> 


2002 

jj 1 ^ Aj* er-^ 

(&jZ oJ*) SjSIj 

2005 

C^J- 4 v 

(cwji^VI ^ v>*^: 

2008 


^6_>jJI oLijut 

2008 

^ V\ r> J ili 1 Ll> \ <Lf£jIu 

d ^ ci) j) 1 ^ 1 j\ iA aII .h> vfu.u^ 1 


^ It II ^yJ-Lbl 
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j M^Vi 

£ ^IAJI jl pJUUI 

At \ A j 11 Sj^JI 

f^j Jjl 

^^uJLj 

.jk .3 547 — .^.3 624 

oLwiLjj ^JLc Jjl 


.?-3 475 — .f>-3 569 


jl=LXXJj\ 

, f .3 322 - , f . j 384 

ol j«aLjj ^JLc 

(j*j Ja-Ls| 

.^.3 265 — .^.3 325 

aLt^as j cjLj-usLjj ^JLc 


. r j212-. r .3 287 

A^tj ' K«.Vl A i ^^ j iJa -j ^aJLc 

o*^h>^Ij 1 

.3 "194 — .^.3 275 

La-SIjA^j ol us>{-}jj diis ^JLc 

l^yj ^ A * i t~> * 

150-87 

<^jaa oL^Laj ^Jlx. 

^W-?^L>I 

550-476 

^>AfL oLjjaaj ^JLt JjI 

f^-ll o-»l 

1039-965 

^L-aX-o ^judJ^-o^ oI^aj ^Luj 

^lalj j jjLi^J 

1519-1652 

^u-aluJI 4_ij5^-a Aa^JolJ j 


1543-1473 

i s !1a a.U f 


1601-1546 

1 j ,^sl ^JLc 


1617-1550 

ca'j^JI 11 j_>l 

^JLJLc ^aJaJ Lc 

1642-1564 

^jSIjSJI O^iJI <jAl^Ul . ir..-<l 

j-L^ (^oaLa^a 

1630-1571 

a_iuui1aa. aJ| j^j| 1 

(JI-51<a1-a ^a_1a 

1662-1623 

dili ^JLc 


1712-1625 

jr\X «All <JjaL5 


1691 -1627 

(_£jjJ^_A ^aJLc 

J;Lil«aAj£ 

1695-1629 

a_j^^aJI SLlaJI t *r„~<l 


1723-1632 

jLoS-o (jojl^a J j ^XaaIs v_fl jjxlLlS 

djJ^A ^->J-?JJ 

1703-1635 

aLa-oa£j ^Lj^aAj CjIa^Ljj ^JLc. j ^SLiaL^a-oj 



A_j^La_>^ wll ol j a Jl t cnTv<l 

3^"! 

1727-1643 

AA-X-1-lU ^ju <A_1J jLaJI 



calculus J^UlJlj J*l£i]| , cr^<. 


1716-1646 


Ja^Ij 

1736-1686 

S^I^^JI ^_Lu a 


1761 -1701 

aJjJ (Ja^jj aLj^a-Sj CjLa^Iaj ^JLc 

OAKjlji J^L^AA 

1790-1706 

OAdaJI ^lj ^llj ^aLlaII t. jaI 


1761 -1707 

k 

(^p-»A dA-S L£ ^^A_A 

1810-1731 

OA^VI t—si— ujA^I dJ^)LuJ 

J-? 

1804-1733 

(_^jL^aJI dJj^xJI ^J-aC ^ya fjluz*. 

Jolj 

1819-1736 

t c.',, ,<l 

J*" 

1822-1738 

A-aa,.\^I1 aIa-oa^HI jaI 

ul^^l 

1789-1743 

AajILJI ^ 

LloJ Jj^aLuiaJI Oa 11 

1827-1745 

^jd^Jl J-UJ 

J jlj j [ 

1823-1749 

A j 1 a x 11 A_jj jJI 0 Ia^JcLiJ 1 j^-lo 

6>^I J 

1844-1766 

^iLLaAjA d-tl-AA ^JLc 

Uj'j-? 

1858-1773 

jLaaJI J^Ji Ja LaJsJ AjLjjia ^ < A J 

^AA-ol ^AJ-^I 

1836-1775 




f jl i 

f j5 t->^ L 

1854-1789 


(^IjljlJi J^aLo 

1867-1791 


j-4j j 

1853-1803 
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*1 a In 11 ) I (jiaj-H j> I m M 


jUiVl 


4_l1a )JI SjlLlI 


tlhijj^ 3-b^ 

1882-1809 



1892-1819 

4_jIj^JI ^Ac. 


1884-1822 

A_j ^'1 j^A\ 4_J^la-» 


1895-1822 

^Ull 

i q^ >r. i^ t q 1 t« 

1887-1824 



1907-1824 

A_uuaL^£ e ju^d! j^Jol 


1879-1831 

v^lU-oLlj jJI 


1896-1833 

Jjja. ^\j 


1907-1834 

(£ JaJ^_A A_Jj!^ 2^ d»l J ^JLc 

J (jl-S 

1923-1837 


a^Jj f^-4^ 

1923-1845 


^I_aI^£, jjjLui^JI 

1922-1847 


J^JJ^ d±jjlA 

1928-1853 

^^LuxAJ ^juAj ^JLc.J >_>J )lr> 

^JJ-S 

1939-1856 

uju-^^ * ^‘ xi " i< ~^ a 

;r JT 

1943-1856 

* QTx/i^l .^jsJ *Ldj-4-^ 0 “^ *» $■-■* 

... t t Vt 4 

1943-1856 

(_>^LxLaJI j\ jlJI 1$ jLa-o 

J^jj 


1913-1858 

quantum theory ^1 £_ ji±* 

idl_s ^-j 

1947-1858 

^1 Jj_**JI Jj-&JI dl-^1J \ "\ u*\ (2)-a JJ-i° 


1943 - 1865 

6jl-yll Hal K Jlj Ljju-iJI J[^9^ 

^jIjJIj ^J^SL 4 \mT&x> 


1934-1867 

^jILsIj S^jJI Sl^-> *_ pLj^laJI ^-jl 

Jjjjj jj 

1937-1871 

ij jll Ljy> L=^ jj-oi 

."g, wll 11 > <aj 

jJi ^Lj_s 1—A Lj 

1950-1875 

relativity theory A^uill ^>1^ 

l_JuuLi_i_l 1 1 

1955-1879 

<l, \ \^" < \“ 11 ^ \ 1 oi11 i at*.. 

j\X.1l£ Jj-S-ll 

1930-1880 

J^lLuAaJI ( 

t /\ \ ! 0 J > M ..X 1 1 J t .xj 11 

1955-1881 

quantum theory of matter ^jLJI ^Jl 

jjd 

1962-1885 

Big Bang Theory ^k»JI ijjki 

J -?- 4 L^J J l 

1953-1889 

uncertainty principle 


1976-1901 

4 \^ j 11 4 h\ail 


1967-1904 

■ ** lj ._\-n. 11 i ^11 ^ lr. 


1973-1905 

4 i\ * <_sLllxI^I ^-3 £-X> (dl^lJli 

i S 1 ^j.« >... >Ijj 

2004-1916 

(SJJ -^1 

^ i_al oi^l dljLu j 

Uj^lj 

-1928 

^J V 1 ^S. V 4_>jU \ \ L C^_fL ^ 1 « >"* > Q d) 1 \<^> l—J^) 1-C. 


-1928 

game theory ^JL^JI 

Lf2xJjJ_> Oj $ lial 4 _j£^J- ol jLH-^ 

U^ J 

1985-1932 


d'j (] " ~A 4 \ Jjlj) \ ^ 4woll_t 


-1934 

4_a j \U1I ^^L-aiaU 

tyUoi^! (Sj ^ 1 

^aj^Luj 

-1942 

4_XJ^_i^_L3«J 1 4£^JI k ~^ a 


-1955 


^ J I * H w vu_Lbl 


































2ULfe oUujju 


,> ^ ^Lo Emission (c,L*_pi) ^uiii 

.^I^JI <> A^ijij jjOJi ^ jU .'Argon j^iji 
C> ^L^ <> <j jL *di <> bA*j s^yij ^.jjJi JL. A_pL^L l* ^ :metalloids jjUuJi aUdi 

. A_iJ Lui Cj 1—1 I [ Cj I j i J L*-o Ml I 

.ji^Ji 2_,i jt J ^ jjU corrosive (du>.) jidi 

iJLu, aJ s_,ill <> ^ lu> ielectron 

L 5 -^ 1 ^ oUU*ji <gV ^Uj.VI sLi^J j-&j oticj_>Ji (> ^_pVi ^aibj enzyme j^i 

.oUMUI_j oli .^11 L^J ^ JSd. .^yil Lujt aLSSJI oLijJ propane 

.a j~^ ^a a \^ 1 1 aJ s^jbii ^jaiLwI uj-\ .proton 

.jL*. ; Vl Jld yj) oliC^JI ji oljjll . L^i j SjLJJ a il.^JI JLliVl .AaJ ^ crystal ij^iiJI 

.iJU ajl^a. ob.jjl _>^Ll»JI ^ ‘SjL>AdJ bjlL, ajLo ^ £_ jaJu^ >U j CrUCible AAjjjJI 

l^a- 11 obuiuij dJj ^ Loj f f£u -ki^, environment a... h 

■^Wb <ilL^iVi ^i old^Ji £iipV a_l^ :ovioparous 

^ A_>Udd L^SJj, iplc^ oi j Uii^ jliiL L, _^UxJi ^i: allotropy j^llii 

. A_i_> 1 * ^ ^ 1 I 1 ^ . >-s I j) A 

,jU j\ ApbJi sjUII j^-d aJU. evaporation j a .-. n 
oe-jAUJi ^ jl ^LoVl d^xili :vibration ojjddi 

j' jl^, J ^ ^jVl ^ yj bj j .U £^L; U deposits (oLiuijUl) oU^ujJI 

Sh'-; > j£JI obMJI d^jil Aijlijd. a^,L 5 SjL> Teflon jj la". M 

■oi*-* ^a^ 5 -^bj-j L^h 1 (j Akp^di oljdi ^ jj£. a^>JI e^lbj :molecule *^>=Ji 

■La jA ^'f i y^ jA. ^ i l i ^JL; particle ■>■■"->n 
.bixjJdi <^^1 (>> L^Ijaa ji £_>jJi j! aLJI aLLw^j ,^ii 0 ^.-, j\ Ajjill aJI^i erosion -■ ^n 
. jibJ! ^ ,3^ ji^ d_>^ jl jLp :induction c*^ji 

UdkJlj Ad=jl dSuVl jaL oULp liverworts (oU^sji) obji^Ji 

.jcUili f.Ldl yyiV JtLiili jaj-z; ^ ^iLu^ SjU :catalyst ( ji^.n ) jtLji 

.aUJLS a 'ij a III j ji j^ji s jbb ajL^. conservation u^» 
j^.1 ji # UJi jcUi :hydrolysis a ^ *i^m 

• La ^ c <^aLa_^UI jLiill Jii ^ SjUII t,±A <^JaLl s jLd ApL^Ul ^i^iJi jlcl; electrical properties Apb^dJi ^i^idi 
•ajjja. sjU jiliJ L^jUi y^ui ji Lfdt yyiJi oi^^iiJL; Sjid Api., ^1 1 ^i ^aji jkxi chemical properties a_.m h ^i^ji 

.Apu^Ui o!iUUiii ^ ijjj ^.xL SjLaJi ^ jiu^\ ^ :atom Sjiii 
.L^olu^.1 ^Jc. Lilj^aljl jJl^i ob>i.^JI L> Ldti. .A^aji Al^t oljjj dL^JI ilii. jxu^JI Aj^L Aj^UiV imollusks ob>k^JI 

ji oL a>.Aa 1I J olijdL. oUjjjdi ajLLo a_.Lc irrigation ^pi 
j^j-o l i 1 t \ A_i_» J < ^ SjLo :alloy (^Uaj i-^n) a<^, 11 
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<La La 


. J_o jJIj 33jlS j jjLU JlkUL; L >“'-5 ji* -Silica Lii l _ 1 "' m 

(j~.<i ji ijuu) aL^L Siai ‘Gajuj A_ikia jki <JL^. .climate ^ukii 
.ljuji ijj jti J\ uijj 1> A^jdi '.wavelength k^i j^ 

s. i a>ju. a_Lx1xj ■ s jl j 1 (^1 .phenomenon Sjauui 

^■j a 1 <lj[ *ijd ji *jt_j*u iJj^-a t j-a <jLa d .exhaust 
.u ^ dji <> Sjj J£ ^ s^j-ll (dijjsavi ji) dij^i JJt ; atomic number 
LJU AdiU, idu oLJij jLj^i oUjaj oils oUU= di ^ transition elements kJi^Vi ^UxJi 

.(joLaUlj J 5 LUIj frLijfilJ 

;•....« ji^ jlk^Vl s^kiJi Aklj SJl^ kU :rainforest kjisudi kuui 
.^LsdJij ob j-° j^-iis jij^ £jkj ji^ij. o* aJjj^i f-*di *tkd ad .gland «d-ii 

,^^ 4 Jlj ..UI K Sjjk oL 1 j>?. ji f^dl oLu^ <> dJUL. ICOlloid 

.^jVl u: djldi a-M= :atmosphere ^>?ji k^uji 

.^jjdl Ala j A jl L5 - x e-4 :s -Ore jkJi 

j. ~al l SjJjia A_^.j-o J jU ol j A_pj-o ja£ A_*_li .Ultraviolet ^ m 4 t) n 3,9^ 

;....u ik*did*kdl^ Jki; 6 » 6 ^^dLJJAk= :biodegradable^3^' JidUJ J^u 
.;, ^Vi 5j sji ^ kidi s^^Ji jl <a>di AiakJi ^ :lithosphere i*±Ji 1 *^*11 
j ' .ui,„n < d,^ ^_,Lk JSjj» ji Sjid L$-l a_iL^L oiii^^. :crustaceans 
.pH scale 'LJs >^=JI ^ 7 ^ L^Laai ^33 ^1 ji^ali jjtt A_La<=. .alkaline 

.^UJl ^ Lpu: Ali ^i jm ^3 < c uuij ^LakJl£ jLaiJi ^ ^SJI oLsLpJi ^ :angiosperms ^ 

^...r..n <^1 ^l oLiUUi ^ :chlorophyll 

2lr l a-al l j^aLluJI ^ jLilJI JJJA Aialwja OAaJ Jtla 3 leleCtTOlySiS 

J ...< Vl J ^y> ^ULLj A^i jis .Quartz 

j_- ? ...< vk lju aaIL j aJU (jjL: oialL I4J .Aai^Ji I41JU ^ :non-metals j^u^^ui 

.AjljIj AjjjI 3 ^J 3 ^ olj 6jtAA.ll A^aatj jbaJai .COniferS (CjLjj -}3 ^Lllsjj A a !| 

.aUJI ^yi Jt >J (3;^. <L> J^lj ^ylJi ajLall .solute olUI 

.oUjjjl J4il ,> aUII .di-ll ^sll SjLJI ISOlvent 

.^jS ji^i jaiaJ eik^di t 51 3 U 1 df~ C5^' :orbit (j '^ 0 

S J>a ka alJlvJ Lo UUj <fi a 5 o>3^ J ^ J* blL ^ 1 ^ ' :f ° SSI ’ 

I 0 '■<- .J a .~ U ' \_AjLa-jl A-? jliJI — t~fc~ 

.SjLa oULx^i ii3 ^Ul ^ Jjki u-» :radioactive 

1 : j -< .u Lbu 5 jL> :antibiotic ^3^. jLAa 
0 ■-■„.. ^ jisV tfill ^ jik: perennial jkJi 

J .-,... jtp j\ .us-ai i jUill ikj :rectifier^jiJi 

r \ :j(l <u aJI :generator 
J . ^\r ^ ^ Aouij J JaJI <0 .isotope 


^uiLI 
































"126 s *- q s jj) ^ 

49-48 

89-88,79-78.76 31^71 

87.83 J^Jl 

49-48 

67 

115 ^jL<L> 

57-56 .-.j-Xj .ii 

155,148 Jla ^jjl 

155.121 

114 oJf Jj-> 

156.125-124,98 ^U^YI 

72 .-.1 ,_..^li 

71-70 jJI 

130 

156 135 o^Jl 

75,71 ^...Jji'li 

md^^l 

53.43.41 .33.25.22 20 j^i 

114 

135.14,7 Ul jiJ 

106-104.62.59-56 

25-24 ^bjl 

126oUUiVI 

/ 5 

156.134^^41 

17 dljiVl 

1 21 

123^-LK-, 

130 ^U^Vl 

115 ^ * l ■ <«^ 

171 

107 a ^ aII ^iVl 

107-106,104 ^...jUi •.; ji jiaji 

96-95 ^jL^; 

123—122.11.3 a n ■ -.11 jLiiVl 

148 ,-,l c \^ 

61 <57 * \II r,,~ 11 

75^-L^l 

151 ^ ~un 

126 

130 L^I 

42.27 ^a ^ ii 

47^1111 

58 Sj^Vl 

65—64 a j‘t. a v i ^ q ii 

55 4-a*> l, a a 11 Ll^jJ^£i]| 

63 j^_iJ 1 

126 LdLJI suji 

43 o^ldl 

49-48 oldLllVl 

10 . q ^... a. ii 

40 ^j^JI JaI^lII 

51 J^Vl 

100.64 JiJI 

115^ ^ 

135.63 Ldl—dl 

103 LiUJI 

27 SjjJI 

108 1 _ 4 *^jVl 

103 L}UJ| 

81 clh?^ ,A4 J 1 ^ 11 

144.102^1 

98,80,55 dj_=JI 

129,107-106 oL^MS 

148 L^dVl 

98 ^UJI ulij 

27 ijji 1 

18 ^pldiJI jLkidVI 

46^j 

126 LdL^JI olj^UI 

120.118-117 lS ^ 4 UI 

75 >£] 1 6 J J J 

79 4_vcl.. 11 \j* ^11 

71 A , r j V 1 

78 dj^ JUjj 

153.140-139 ,123,118.116 S^jLJI 

88 ,57 Jjl 

89 ^-oLdj 

114 UU 

104 SjI^j 

63 jJI 

70 ^ j j ^ JI.". l *. j ^ 11 

10 d^l^JI 

.108,63,55-54,22,20 

126^9U^JI 

49-48 

1 28 d uur\$ JjIj 

126 jdbJI 

6 7 —... i. | 

60 oL)^jJI 

1 59 Liijil, ,j'.^ 

126 

^ UJ^-i 

115^4^ 

75,68,52 UyX .li 

79 oj^jj 

1 9 

118 U 3 MJI 

71 Lxcu j j 

78 

46,36,34 olj^L 













1 26 ^ 

83 4L£JI <Lilk 

157.127^11 

76 

83 a_l$UI SiUJI 

IOJ 5 V 5 JI 

56.127-126 S_>U3I jLJJ 

126 4-M 3 

43 .11 f Lu 

1 6 J-J 

91 —90 J^Ja 

62 3 . 4 ixj j 1 " ^ 4 v ,xj 

95 dKi^Vl ijl 

78 f jUJI 

46 

95 ^uLoill s jl 

81-80.61 ,59,54^ 

120117^1 

108,103 

74 J>JI 

131 <126 311=^1 

87 C5JJ 

1 9 ^ UuC 

76 a_ijjjuJI 

157,65.58,43,23 

151 ,133,131-130,47,43-42^^ 

107 ^jUVI a^uJI 

4,43.36 J^£JI 

47 

/ 8 j_i 1 4 ^ ,xj 

53 o 1 j 

71 ^>^*-11 

107 

62 rJJ SJI 

47,7^U*JI 

25-24 a j 4 «*j II 

121 

10 

87 <58 

87,>K 

89,76.55 oLkijJI 

51 ^LjVl 

68 , 21-20 jjJUI 

89 L,jU3l oUlxJI 

42 a_^o^.ajuJI 

22 

33 Jjl^l 

135 * \ <<j 

157.108 jjjIjSJI 

133-132,128-126 HAJ\ 0 I 5 U 

1 1 5 I^UlJJjUl 

121 Lu^jVI ^IjUl 

47 LoLJI 0 I 5 UJI 

88 <78-77 oljUuJI 

121-120.117 a_o^ 5JI ^SIjSJI 

45.43,24 IL^li 1 0 I 5 UJI 


105-104 cJL.jUI 

46 OAil.>JI 

157,109.59-57,43.23 ^,l,u.ll 
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